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Principal stockists and service agents 


BELL’S ASBESTOS AND ENGINEERING LIMITED 


Specialists in Applied Asbestos and Plant Maintenance 


BESTOBELL WORKS, SLOUGH, BUCKS Telephone: Slough 25151 


The word * Bestobell’ avd the crest shown are the registered United Kinedom Branches 
trade marks of Bell’s Asbestos and Engineering Limited 
BELFAST BIRMINGHAM CARDIFF GLASGOW 
Write for a copy of brochure No. 14 which gives full HULI LEEDS LIVERPOO! 
details of Newman-Milliken Valves. 


LONDON MANCHESTER 
NEWCASTLE-ON-TYNE NOTTINGHAM SLOUGH TAUNTON 
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More than 1,000 factories have done away with bolts, grouting, damaged 

floors; made layout changes a matter of hours; practically eliminated 

machine vibration. How? By adopting the Croid-Cooper method of 

| t- machine installation where machines are stuck down on a felt base with 
CROID Go 
Ma Ait piy 2 } 


iA Nf XIN JE a holding power of 50 lbs. to the square inch. Send for details to-day. 
COOPERS 





COOPER & CO. (B’HAM), LTD. 


BRYNMAWR BRECONSHIRE 
Telephone: Brynmawr 312. Telegrams: Felting Brynmawr 
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WETAL CONSTRUCTIONS LIMITED 


Structural Engineers 
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ESH AIR on the 
subject of 


CLEAN AIR 


Fresh, clean air is always at a premium. 
VISCO ‘Reciprojet’ Air Filters automatically 
deal with dust contaminated air efficiently 
and economically. VISCO bring a fresh 
approach to the subject of air cleaning— 
ask us to tell you about ‘Reciprojet’ two- 
stage, automatic, self-cleaning air filtration. 
Cut costs by consulting THE VISCO 
ENGINEERING CO., LTD., STAFFORD 
ROAD, CROYDON, Tel: CROydon 4181. 





VISE 


K SELF-CLEANING 
AIR FILTER 











4/so makers of Water Coolers, Dust Collecting and 


Fume Removal Plant. 
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Do you wait for hot water 
on a cold Monday morning ? 


Where hot water is provided from a storage system 

there is a waiting period when production starts, for the 
water to heat upin the storage tanks. 

With Leonard Steam Water Mixers there is no 

waiting period. Hot water is available as soon as the 
steam is turned on. 


Do you use cold water 
when you would like to use hot ? 


When vegetables are cleaned for canning they are 

washed in a running stream of water. If the water is 
too cold the girls’ fingers get numb and their 

production slows down. If it is too hot the vegetables 
are spoilt. A Leonard Valve looks after the temperature, 
the girls’ fingers and the vegetables. 


How would you raise the temperature 
of a spray very gradually 
from cold to 120 degrees P 


Leonard Valves fitted to the sparge pipe on a cloth 
scouring and milling machine enable the scourer to vary 


the temperature to suit the work and to 
make changes in the temperature during 
the process gradually, giving a cleaner scour 
and a better finish. 





These are specific examples. Your use of Leonard ° 
Thermostatic Steam Water Heaters will probably be 
different. Write for help. (Our folder H/7) 


WALKER CROSWELLER & CO. LTD. 
Cheltenham 
Telephone Cheltenham 56317 
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“ Trislot’’ motor of 1250 h.p., 595 r.p.m., for pump drive, Boundary 
Dam Power Station, Canada. Closed-air-circuit type with water cooler. 
Shaft and bearings designed to support a downwards thrust of 1/4 tons. 


Two specialities of the house, so to say, are embodied in this machine. 


The first is the closed-air-circuit construction, of which L.S.E. have had lengthy 
experience. It is available for constant and variable-speed machines of outputs up 
to the highest required for industrial applications, with air/air or air/water heat 
exchangers and for outdoor as well as indoor installation. 


Pressurized motors of this type are particularly useful for service in chemical works, 
gas works, oil refineries and similar situations. 


The second is the “ Trislot’’ high-torque low-current squirrel-cage winding, the 
advantages of which are by no means confined to machines of the higher ratings. 


For further details, write for Publications 153 (Closed-air-circuit motors) and 
35 (Trislot motors) to Publicity Department, Laurence, Scott & Electromotors 
Ltd., 376 Strand, London, W.C.2 


LAURENCE, SCOTT & ELECTROMOTORS LTD. 


NORWICH 
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SMITH 


for Good Measure 





To Industry, the name SMITHS has a world of meaning. It includes a reputation 
for Good Measure, good measure in the sense of the long-term accuracy of their 
industrial instruments, good measure in terms of the service offered by unrivalled 
research and test facilities. This latter, may be said to be immeasurable. 


~Ta-te 1-3 ¢-) maalial=ie mm Oxelelels-1a— 





For indicating a pre-set number between 1 
and 99,999. 

This instrument has been introduced to 
provide a form of control capable of elim- 
inating losses caused by over- or under- 
production, particularly on applications re- 
quiring a precise and repetitive length or 
number of units—lengths of cloth, coil wind- 
ings, packaging and batching machines, for 











































example. 
Transistor 
ae z Batch 
Specification Counters 
for 
Body: Die-cast alloy, reasonably dust- high speed 
and dirt-proof. counting 
and 
Counter: White on black figures. batching 
B . ' Hand Tachometers wed i : 
Speed of 4,000 counts min. Maximum for checking rotary, linear — Electric Tachometers a.c. 
Count: Shaft Speed: 5,000 r.p.m. and surface speeds aes tg ac aecalaciead teas 
Drive: R.H. or L.H., plain shaft or ease ee Rac otoee srecesseetrtcnet aera BSBRRSSRORRORSSE 
flex attachment. ; 
Rotation: Top going or top coming “Petro-flex” 
Flexible 
Micro Switch: Supplied in wide choice of agreed Tubing 
— . ae for the 
manufacturer client ratings. conveyance 
Total Weight: With flex attach 2 Ib.; al 
ota eg nt: it ex attachment, 2 > non-acid 
plain shaft, 1 lb. 15 oz. fluids Synchronous Hours : 
Counters for indicating Calibrated 
life of equipment in Relays for the control 
aie elaine of voltage, current and 
speed to +1°, accuracy 








For Good Measure in Industrial Instruments specify SMITHS 


WRITE NOW FOR 
INDIVIDUAL LEAFLETS AMITHS INDUSTRIAL INSTRUMENT DIVISION 


Chronos Works, North Circular Road, London, N.W.2. Telephone: GLAdstone 1136 


AP 188 385 
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.... Sutton ( 7-Roll Straighteners 


TRULY GUIDELESS 
BRITISH PATENT 665,557 


FOR HIGH PRODUCTION, 
HIGH QUALITY STRAIGHTENING OF STEEL 
OR NON-FERROUS TUBES AND PIPES 


AVAILABLE IN 
ALL SIZES FOR 


44 To 24 TuBES 


MINIMUM TO MAXIMUM SIZE CHANGEOVER 
IN LESS THAN FIVE MINUTES 






NOW MANUFACTURED UNDER EXCLUSIVE LICENCE BY 


FARMER NORTON 


ADELPHI IRONWORKS, SALFORD 3, MANCHESTER 
SIR JAMES FARMER NORTON & GO. LTD. = retephone: siockfriors 3613-4-5, 3692-3, 


Telegrams : “Agricola” Manchester 
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FOR GENERAL 
FABRICATION IN 
MILD STEELS 
STAINLESS STEELS 
AND 


ALUMINIUM ALLOYS 


consult 


[ROBERTSONE TTT 2s 


ventilating holes and joint faces. 6 tons 4 cwts. 


Approv b mmi . egister o ippin 
29 MURIESTON CRESCENT, EDINBURGH II Tel: Don 5222 itirtalan doen iemgpeapeallin Mlenstalete.:xcglein Meni. 


for the manufacture of Class Il fusion welded pressure vessels. 


Exclusive 
Features 


CONTINUOUS STRAIGHTENING OF TUBES 
AND PIPES, WITH OR WITHOUT UPSET ENDS 


OPERATES WITHOUT GUIDES 
CAN BE IN LINE WITH TUBE MILL. 
SPEEDS UP TO 800 FT. PER MINUTE 


‘Ea 
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CONDENSATE PUMPS 






Three Stage Condensate 


Extraction Pump. Duty 







800 G.P.M. to Total 





Head of 230 ft. 





THE MIRRLEES WATSON COMPANY 
45 Scotland Street, Glasgow, C.5 
Telephone: South 2701 4 
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The NEW 
PENDEFORD MULTIMETER 


LIGHT IN WEIGHT—SIMPLE TO OPERATE— VERSATILE 





























Make checks in situ at different locations with varying problems, quickly and easily 











with this new Multimeter. Just plug-in the appropriate transducer, set the 6-position 
selector switch and read off pressure, tension, load, strain or displacement on the 








directly calibrated scale. In addition, recording or control can be carried out and the 
instrument is provided with an electrical output for this purpose. 


SPECIFICATION 


Energising supply: 5.0 v.; Max. current 200 mA ;Frequency | Ke/s; 











Electrical output +. 0.15 mA full scale into 1,500 ohms load; 
Mains supply 200-250 v. 50 c/s; Dimensions 15” x 9” x 6” deep; Weight (approx.) 20 Ib. 





£ 
. 


| 
| 
| 
| Why not write us for full details of the new Multimeter and our new type 
transducers? All are specially designed to simplify testing. 


























F-CONTAI NED os - OTRANSDUCER. 2 TRANSDUCER 
PORTABLE SYSTEM | 
OF INSTRUMENTATION 





BOULTON PAUL AIRCRAFT LTO., WOLVERHAMPTON, 
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So simple! 


So surely SIMPLIFIX 
the foolproof 
coupling 





Simplifix couplings form a perfect joint on almost any kind of tubing, 
including those with very thin walls. All that is required is tightening 
with a spanner — no special work is required on the tube and the 
anti-friction washer prevents the tube twisting when the nut is 
tightened. Simplifix couplings are suitable for all pipe line systems 
up to 2” o.d. Ina wide range of interchangeable standard fittings. 
Non-standard fittings of all kinds can also be made to order. 

Write for further information and fully illustrated catalogue. 


X SIMPLIFIX COUPLINGS LTD * HARGRAVE ROAD * MAIDENHEAD * BERKS. 
Sl Mi f LI 5 { TEL: MAIDENHEAD 5100 A member of the ALENCO Group of Companies 
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No lubrication 


—EVER! 


—that’s the beauty of GLACIER DU bearings! 


“A SENSATIONAL BREAK-THROUGH” 


GLACIER DU Bearings never need oiling. In America, DU Bearings 
have been described as ‘‘a sensational break-through in bearing 
technology’’. They were originally developed—and are made 


exclusively —by GLACIER. 


WHY DRY BEARINGS? 


It is often inconvenient, sometimes impossible, to use conven- 
tional bearings. Contamination, extremes of heat and cold, and 
forgetfulness on the part of the unmechanically-minded user, can 
render lubrication harmful, unreliable or useless. On the other 
hand, dry bearings have taken a long time to catch up: until 
GLACIER developed DU, no dry bearing material had been dis- 
covered which combined such low friction with such high re- 
sistance to wear and great mechanical strength. 


WHAT IS DU? 

DU is made exclusively by GLACIER. It consists of a tin-plated 
steel backing on which a thin layer of porous bronze is laid. This 
is impregnated with a mixture of lead and a fluorocarbon known 
as FLUON (1.C.I. trademark). DU combines all the advantages of these 
materials, including resistance to wear, low friction and anti- 
adhesiveness, high thermal conductivity, low thermal expansion, 
high mechanical strength, wide service temperature range—from 
—200° to +327°C.—resistance to abrasive atmospheres, elimi- 
nation of contamination, and the ability to run submerged even 


in corrosive liquids—often with improved performance. Its 
lasting powers are excellent; it can carry heavy loads at high 
speeds; it requires no attention—and of course no oil whatever. 


GREATER FREEDOM IN DESIGN :— 

No Maintenance 

GLACIER DU Bearings free designers from all the restraints asso- 
ciated with oil and grease lubrication. For the first time —not only 
in process industries or extreme-temperature-duty assemblies, 
but throughout the mechanical field—designers can now avail 
themselves of the great freedom of treatment that the absence 
of lubrication problems can give. 


PROVED IN OPERATION 

For a number of years GLACIER DRY Bearings have been very 
successfully used in specialised applications. Users include such 
distinguished names as de Havilland, Rolls-Royce, Courtaulds, 
Jaguar, E.M.I., Metropolitan Vickers. New applications for DU 
dry mechanical assemblies are a possibility to be borne in mind by 
every designer. The possible savings in design cost and main- 
tenance are tremendous. 


FIND OUT ABOUT DU! 


GLACIER Will be pleased to send you a free technical handbook 
about DU. Write to: 


GLACIER 


THE GLACIER METAL COMPANY LIMITED, ALPERTON, WEMBLEY, MIDDLESEX 


TELEPHONE: PERIVALE 6611 


TELEGRAMS: 


GLAMET WEMBLEY TELEX 22729 
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A NEW STANDARD FOR HIGH SPEED 
LEVEL LUFFING DOCKSIDE CRANES 


The new Stothert & Pitt Electric Dockside Crane lifts § tons at 80 ft. radius or with a shorter jib, 6 tons at 70 ft. radius. 
The clean lines of the all-welded tubular structure combine maximum strength with simplicity, resulting in weight 
saving and a greatly reduced painting area 

Ease of operation and maintenance are two of the many outstanding features of the new design which incorporates 
Hydraulic Luffing and a greatly improved form of Ward Leonard Control on the Hoisting Motion. 

New materials and methods of construction have been introduced. One example is the machinery house—reached by a 
spiral staircase in the pintle—which is constructed of translucent resin bonded glass fibre. This gives a soft uniform 
lighting within the roomy interior, obviating the need for windows. 


STOTHERT & PITT LTD 5 


ENGINEERS: BATH: ENGLAND 


London Office: 38 Victoria Street, London S.W.1 
Midiands Office: Great Western Buildings, 6 Livery Street, Birmingham 3 





LIMITED 





LIMJTED 
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AITON & CO. LTD. 


DESIGN, MANUFACTURE AND PUT INTO SERVICE:— 





@ Carbon and Alloy Steel Pipework 

Installations for pressures up to and 
including the supercritical range and 
temperatures up to 1200 F. 


Steam Receivers and Separators. 


Low Pressure Pipework Installations. 





Water Distillation Plants for the 
production of distilled water from fresh, 
estuarial or sea water. 


Chemical Evaporators for the concentration 
of chemical products, effluents, etc. 








Expansion Fittings for all purposes 
to which these appliances are suited 


A complete range of Constant Load 
and other supports. 


ITON 


DERBY. 







tstaplished |900 












HEAD, OFFICE: DERBY Tel: 47111 (10 lines) CABLES: CHANNELED 
WORKS: DERBY & SUNDERLAND, ENGLAND 
PORT ELIZABETH-SOUTH AFRICA YENNORA-N'S.W. AUSTRALIA 
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Today’s most efficient design 


= Atlas Copco’s Twin-Air gives a 3 
= smooth surge-free airflow together 
= with the overall operating efficiency = 
= ¥ only a two-stage machine can offer. 
= With this design—completely : 
2 The different from all other types—no 
= contact takes place between the 
rotors or between the rotors and : 
the housing. Cutting maintenance = 


costs to a minimum, the Twin-Air 
increases profit margins on any 


The world’s first portable = oc: 
rotary screw compressor 


[i 
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Air intake G Air outlet 


Timing gear Hi Cooling oil intake 


UUNUUYUAUAYLVERALDEOUUAD NAOH 


K A Oil pumps Rotor Housing ; = 
I Roller bearings = 

B Female rotor, primary Male rotor, primary = 

and secondary stage and secondary stage K_ Oil-cooler fan : 








Lert CO —— 
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I 
ROLLS-ROYCE 


GENERAL MOTORS q 
DIESEL 
POWER = 

The Twin-Air is available with a choice of three famous engines: Deutz, Rolls 


Royce or General Motors — each backed by a world-wide service organisation. 


SMAtlas Copco PUTS COMPRESSED AIR TO WORK FOR THE WORLD 


Contact your local company or agent or write to Atlas Copco AB, Stockholm |, Sweden. 


FAMOUS POWER UNITS 
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The drawing shows S & L 
P ‘ e e ( i 
tubular steel lighting b ] St | ht | 
columns (above) on the u u ar oo 19 Ing O um ns 
Nasirivah Bridge across 
the River Euphrates and Stewarts and Lloyds’ tubular steel lighting columns are in use in 


(below) on the Auckland 


many parts of the world and have again been selected for 
Harbour Bridge, 








bridge contracts — in New Zealand and in Iraq. 


These lighting columns — under all conditions 
of loading have been proved dependable and 
long-lasting; whilst their slenderness and small 
base size render them suitable for use on 


most sites, 





] ighting columns are but one of the many high 
quality tubular steel produc ts supplied by S & L. 


They include: 


PIPES FOR 

WATER, GAS, SEWAGE, OIL, AIR AND STEAM; 
VICTAULIC JOINTS AND PIPES; 

TUBES FOR BOILERS AND HEAT EXCHANGERS; 
STEEL POLES AND TRANSMISSION POLES. 


The Nasirivah Bridge was built by Dorman Long & Co. Limited (Con- 
sulting Engineers: Rendel, Palmer & t nd the Auckland Harbour 
Bridge was built in partne rship by Clevelan dge & Fng neering Co. 
Itd. and Dorman Long & Co. Limited (Consulting Engineers : 


Freeman, Fox & Partners). 


STEWARTS AND LLOYDS LIMITED 


GLASGOW - BIRMINGHAM - LONDON 


S&L 
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Made to 
Vieasure 


WALLSEND SELF-PROPORTIONING 
LOW AIR PRESSURE BURNER 


@ .. specially designed so that the fuel output and air/oil ratios 
are under complete control. , 





























@® .. provides fingertip, single lever control for accurate and 
efficient regulation. 

@ . . automatically ensures a correct mixture of air and oil over a 
wide range irrespective of the type of fuel in use. 

@ .. has a turn down range of approximately 5:1 which can be 
achieved with a stable flame, efficient combustion and a high C02 
content. 


@ .. leads the way to automatic or remote control of single and 
multi-burner installations. 


@ . . incorporates the well known Wallsend features of robustness, 
long service with litthe maintenance, and flexibility. 









The Burner shown has a maximum output of 12 
gallons per hour and requires atomising air at 20° 
(S| cm) w.g. to 30” (76 cm) w.g. with oil at not 





less than 5 Ibs per sq. in. (0.35 kgs. per sq. cm.) 


or equivalent head. 


For more efficient 


OIL BURNING 


00 @ $e ee 
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| THE WALLSEND SLIPWAY & ENGINEERING COMPANY LIMITED 


WALLSEND-ON- TYNE 


NEA KR Lf 8 0 y BARS OF 5 at a B U RN IN G EB AP 2 RSD Ea iG oe 
In association with HUBBARD COMBUSTION LIMITED, Kingston on Thames. 
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IN TEGRAL ryYre 


4 he usefulness of the integral type of torquemeter in the 
development and testing of machines is being recognised 


in an increasing number of eygineering applications. 







and power for a relatively small outlay. 
Electric Torquemeters of all capacities are made by 


Siemens Edison Swan Ltd. and calibrated individually, 





the accuracy obtainable being within 1 





The Siemens Ediswan Electric Torquemeter gives direct 






readings of torque on a graduated drum scale; the scale 
reading multiplied by the r.p.m. and divided by a 
nstant gives the h.p. The principle of operation 


is that the angle of twist is made to alter the 








air gap of a differential transducer, the 
alteration being measured electrically and 
hown on a galvanometer The small power 


required is obtained from a.c. mains. 





bull technical details are given in 


Publication 714L/A, which will be 





gladly sent on application. 























torquemeters 


Such an instrument provides valuable information on torqu 
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The largest and smallest 

Siemens Ediswan integval torque- 
meters produced so fac. The 
indicator can be seen immediately 


above the two shaft units. 


SIEMENS EDISON SWAN LTD 


Department PD9, Woolwich, London S.E.I8. Telephone Woolwich 2020 






































BROTHERHOOD 


VERTICAL AND HORIZONTAL 


STEAM TURBINES 


Wide range — all types. 
Over 50 years’ experience. 
Scores in hand— 

thousands in service. 





BROTHERHOOD 
VERTICAL AND HORIZONTAL 


COMPRESSORS 


Air, Gas and Refrigerating, 
The widest range in the British 
Empire—made to suit your 
requirements. 

Thousands in service. 












BROTHERHOOD 


GENERATING SETS 


Turbine driven up to 11,000 KW. 
Engine driven up to 340 KW. 

Many in hand, hundreds in 
service. 


BROTHERHOOD 


COOLING TOWERS 


All types. 
Nearly 50 years’ experience. 


also Manufacturers of all kinds of 
PLANT TO CUSTOMERS’ OWN DESIGNS 


WHY NOT SEND YOUR PROBLEMS TO US? 


We shall be pleased to investigate them confidentially 
without commitment 


3 RLQ: U: 


COMPRESSOR é POWER PLANT SPEC! Witte FOR WEARL YA CENTURY 
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Frederick Gibberd F.R.1.B.A. 
G. H. Buckle & Partners 





Architect 










Consulting Engineers 





Heating & Ventilating Contractors 
Norris Warming Co. Ltd. 
























* Brooks 48°, 36° and 30° fan-powered roof extract units 





were chosen to provide positive ventilation for the 
Lubricating Oil Laboratories (Engine Bay) at the new 


Shell Research Centre, Thornton, Cheshire. 





Easy to install and easy to maintain, ‘Brooks’ Fan-Powered 
Units are equally suitable for flat, decked or pitched roof 
constructions. Unitary ventilation provides a wide range 
of control over rate of ventilation, giving flexibility to suit 


all factory processes. Hot-dip Galvanised finish gives 





ee Se ce 


permanent protection. 


oe 
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BROOKS VENTILATION UNITS LIMITED 


TRAFALGAR HOUSE, GREAT NEWPORT STREET, LONDON. W.C.2. Telephone: COVent Garden 1355-1356 
Branch Office: CROMFORD HOUSE, CROMFORD COURT, MANCHESTER 4 







BRITAIN’S WIDEST RANGE OF POWERED VENTILATION UNITS 
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> « TESTING 
MACHINES 

















The resistance head 

showing linkage sup- | 
port to eliminate | 
friction. Hydraulic 
capsule and capillary 
tube also shown. 















View from operatiog 
position showing con- 
tro! Cabinet and pump 
with oi! reservoir 


The straining end show- 
ing the double acting 
hydraulic cylinder and 
roller supports for the 
ram and tension rod. 


A Tangye 100 tons well- 
type chain testing 
machine recently in- 
stalled 


This range of machines is for testing chains, shackles, complete ee tT TPE MACHINE 


lifting blocks, large rings and similar gear. One of the 
many features of these machines is the use of a tension rod which 
is suspended on links to take its weight and the weight of the 
“specimen, thus preventing the rod contacting the bore and 
constituting a resistance. The pull being applied during a test is 


registered by a sensitive load capsule located on the tension rod, 





the capsule in turn being connected via capillary tubing to a dial- 





type load indicator. 


Two types of machine are supplied, ** Platform” EXAMPLES OF CAPACITIES OF MACHINES NOW IN USE SHOWN BELOW 














or ** Well” types, and these can be arranged for Platform Type Well Type 
almost any working load, stroke or length. | Working Load. In Tons... | 50 “| 7s ins | | 2 | 9 | So | 40 
Examples of dimensions and capacities of Srcke ef Seraning Exd| 2 ld) (twd]|l(slc)tltltCttCiSti‘(ité‘id;t!”SC~*dSCS 
; Piston. In Inches 36 % 3% 30 30 30 36 
machines now in use are shown in the table. pam Bc es At TER Bian Pn Ree, 
Centres of Eye Ends on _ 
FULL INFORMATION IS AVAILABLE ON REQUEST. Tension Rods... ... 30 34 16 20° 6" | 30° 6" | 259" | 51 











TANGYES LIMITED 


SMETHWICK - BIRMINGHAM -: Phone SME I18! 


ReEBA OFFICES AT tQG@wenw - MANCHESTER &@ GLASGOW FOR Seamer eRTY AOVECE 


AD No. 72 Enter No. 161 on reply card 
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GONVEYOR-ELEVATOR &: 


LOWER BRIDGE WORKS 





SPIRAL CONVEYORS, ACCRINGTON 


BUCKET ELEVATORS, Etc. 


Telephone : No. 2779 
Telegrams: “ Conveyor, ’’ Accrington 





Enter No. 171 on reply card 































































SPURS WORMS NORRIS BROS, LTD, TRADE \ Stnedle, MARK 
have teams available to undertak 
BEVELS RACKS _ ES PAN GRINDING MILLS 
i DESIGN, DETAILING 
pend and DEVELOPMENT 
WHEELS lee ey 
SILENT in the following fields 
HELICALS GEARS Aeronautical aul Gagineering 
Slectrical Engle E 
I 
CHAIN oy Mechanical one neering 
GEARS Mechanical Heading 
. Model Making 
Complete All materials Nuclear Engineering 
standard Plant Layout 
Supply itches t Production Tooling REVOLVING OR STATIONARY PANS 
pite 0 _] Servo Mechanisms, Automation PERFORATED OR SOLID BOTTOMS 
Cutting Only 7ft diameter | ~- Special Machines and Projects OVER OR UNDER DRIVEN 
=j Structure and Reinforced 
General machine castings made to customers’ patterns. Low prices for planing, boring, turning, screwcutting — Concrete, etc. Smedley Brothers. fe 
CREENWOOD TRICLILIMLLGGa Ragen Dengater. 
GREENWOOD’S STANDARD GEAR CUTTING CO. LITD., rig Telephone: Belper 12 
New Bond Street, Halifax. Telephone : Halifax 5217/8 Telegrams: “ Gears. ”’ — TEL. ABBEY 6132 - 
Enter No. 172 on reply card Enter No. 173 on reply card Enter No. 174 on reply card 











~ ie | 


Pusher Tug 
‘GONGOLA’ 


This Pusher Tug and a Train 
of eight close coupled barges 
was constructed by Yarrow 
to the order of the United 
Africa Company, for service 
on the Niger and Benue 
Rivers, West Africa. Overall 
length of the complete unit 
630 feet, beam 66 feet, loaded 
displacement 4,650 tons. 





YARROW & CO. LTD 
SCOTSTOUN ‘GLASGOW W4 


Enter No. 175 on reply card 





1k rfRE- ENGINEER Dec. 11, 1959 


Thompson 


SELF-ADJUSTING BALL-JOINTS 


These joints are self-adjusting and are very well bar of a mower, at many hundreds 













made from fine materials. Used extensively on of strokes a minute. 

steering connections for every class of road We can produce joints of this and 
vehicle, they are also valuable in a great many other types to suit customers’ 
applications in general engineering, where — special requirements. 
their use can often save specially-made joints 
and at the same time give an improved result 


by eliminating backlash. 


A SPECIAL-PURPOSE JOINT 


The illustration shows a |” eccentric-type self- 
adjusting joint. This forms the crank-pin and 


big-end bearing of a crank operating the cutter 


AUTOMOTIVE PRODUCTS COMPANY LTD _— ONE OF THE 
AUTOMOT 

LEAMINGTON SPA, WARWICKSHIRE PRODUCTS. 
GROUP 











Enter No. 181 on reply card 


| STOP your output of dust 


and prevent atmospheric pollution 
in the most efficient and economical way 




















@ Dust collected in dry or wet form @ Designed to meet individual 
applications & Valuable materials normally lost are 


recovered @Very low pressure drop @ Used on 


gases at normal or high temperatures 










@ Small temperature drop 


For particulars write 
for publication 
E7009 


Sturtevant Precipitators 
are collecting: 

Metallic Oxides — Asbestos — Coal 
Dust—Aluminium Silicate—Sugar—Ceramic 
Dust—Selenium Fumes—Acid Mist—Limestone 
Dust—Boiler Flue Dust—Pyrites—Phosphate Dust— 
Precious Metals — Chalk — Cement Dust— Carbon and 
Carbon Black 


4 


ENGINEERING CO, LTD. 


Southern House, Cannon Street, LONDON, E. C. 4. 


% 
+ 





AUSTRALIA: STURTEVANT ENGINEERING CO (AUSTRALASIA) LTD. “ 400 SUSSEX STREET SYDNEY NSW. 
Enter No. 182 on reply card 
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CIVIL ENGINEERING CONTRACTORS 
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REINFORCED CONCRETE STRUCTURES 
HEAVY CONCRETE FOUNDATIONS 
PILING -* ROADS *: WHARVES 
GENERAL CIVIL ENGINEERING WORK 


$ 
E. E. JEAVONS & CO. LTD. 


TIPTON -° STAFFORDSHIRE 


Telephone: TIPTON 2161 (6 lines) Telegrams : “ PIPELINES” TIPTON 














Enter No, 191 on reply card 
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Thompson 


SELF-ADJUSTING BALL-JOINTS 


These joints are self-adjusting and are very well —_ bar of a mower, at many hundreds 












made from fine materials. Used extensively on _—_ of strokes a minute. 

steering connections for every class of road We can produce joints of this and 
vehicle, they are also valuable in a great many other types to suit customers’ 
applications in general engineering, where special requirements. 
their use can often save specially-made joints 
and at the same time give an improved result 


by eliminating backlash. 


A SPECIAL-PURPOSE JOINT 


The illustration shows a |” eccentric-type self- 
adjusting joint. This forms the crank-pin and 


big-end bearing of a crank operating the cutter 


AUTOMOTIVE PRODUCTS COMPANY LTD ONE OF THE 
AUTO. T 
LEAMINGTON SPA, WARWICKSHIRE PRODUCTS. 
GROUP 











Enter No. 181 on reply card 


ant STOP your output of dust 


\b and prevent atmospheric pollution 


in the most efficient and economical way 






















@ Dust collected in dry or wet form @ Designed to meet individual 
applications @ Valuable materials normally lost are 


recovered @Very low pressure drop @ Used on 


gases at normal or high temperatures 










@ Small temperature drop 


For particulars write 
for publication 
E7009 


\ 


Sturtevant Precipitators 
are collecting: 

Metallic Oxides — Asbestos — Coal 
Dust—Aluminium Silicate—Sugar—Ceramic 
Dust—Selenium Fumes—Acid Mist—Limestone 
Dust—Boiler Flue Dust—Pyrites—Phosphate Dust— 
Precious Metals — Chalk — Cement Dust— Carbon and 
Carbon Black 








Sporto) 
CLEAN AIR 








Southern House, Cannon Street, LONDON, E. C. 4. 


AUSTRALIA: STURTEVANT ENGINEERING CO (AUSTRALASIA) LTD. “ 400 SUSSEX STREET SYDNEY NSW. 
Enter No. 182 on reply card 
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CIVIL ENGINEERING CONTRACTORS 























REINFORCED CONCRETE STRUCTURES 
HEAVY CONCRETE FOUNDATIONS 
PILING -* ROADS * WHARVES 
GENERAL CIVIL ENGINEERING WORK 


> 


E. E. JEAVONS & CO. LTD. 
TIPTON ° STAFFORDSHIRE 


Telephone : TIPTON 2161 (6 lines) Telegrams : ““ PIPELINES” TIPTON 

















Enter No, 191 on reply card 
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This Insulated Transfer Car is one from a large 


Another 


contract recently supplied to Messrs. Colvilles Ltd. 


They are fitted with removable covers and insulated 


Thornton 


for conveying two to twenty ton hot ingots. 






The Transfer Cars are made to suit British Railways 


Contract 


standard gauge. 


if it’s a 
heavy 
Engineering 
contract try 


Thornton’s first 





THORNTON. 





B. THORNTON LIMITED - TURNBRIDGE - HUDDERSFIELD - ’PHONE 7541 





Enter No. 201 on reply card 
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250 TON SEMI-AUTOMATIC © 
BATTERY BOX MOULDING PRESS 


Features of this BIPEL press are 

its large table area, ample daylight, 
long stroke ejector gear, and accuracy 
in operation. Special presses can be 


made to suit customer’s requirements. 





DIE GASTING 
FLASH GLIPPING PRESS 


This entirely new downstroking 30 ton 





BIPEL hydraulic flash clipping press 
has all the advantages of accurate 
semi-automatic operation. It is fast 


and safe to operate. Pressure 








—the specialist hydraulic engineers 


Write for full details to B.I.P. ENGINEERING LIMITED, STREETLY WORKS, SUTTON COLDFIELD Telephone : Streetly 2411 


Inter Ne. 211 en reply card 


i) 
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IF YOU'VE AN EYE for 


GOOD FIGURES | 


YOU WILL LIKE 
THE 


Safitics, 


of the NEW 


















OIL CIRCUIT-BREAKER 


TYPE PDB 


550 MVA SAFETY 
FOR 250 MVA, 11kV DUTY 








7 


Designed for installation in standard J. & P. Tas ONE hesalor is offered at 






metalclad switchgear (Type AG, air-insulated, and very competitive prices. May we 


Type FG, compound-filled). This gear is of the verti- tender when next you are in the 
ve . ‘ : -« ay or, ‘ : ‘¢ 1” "1 > € 
cal isolation drawout pattern and is only |’ 94” wide. market? 

Ask for Publication SG 115 








“little more” in quality 


The mark that means that 





Current ratings 400A. 600A & 800A 
Certified breaking : 350 MVA at II kV JOHNSON & PHILLIPS LTD. 
capacities ; 250 MVA at 6.6 kV 
[S50 MVA at 3.3 kV CHARLTON - LONDON, S.E.7 
Also tested for 250 MV. A at 13.8 kV SPECIALISTS IN THE 


TRANSMISSION, TRANSFORMATION & CONTROL OF ELECTRICITY 

















Enter No. 221 on reply card 
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Introducing the 
U-WAY SB Burner 


Fn 
4 





Developed from the Model ZH, Nu-way's 
outstandingly successful series of fully 
automatic commercial burners, the new 
SB models are primarily intended for the 
efficient firing of steam boilers at lower 
capital cost. SB burners are also par- 
ticularly suitable for firing any other 
boilers which offer high resistance to the 
flow of combustion gases. To achieve 
this the fan pressure on the SB design has 
been substantially increased to produce a 
convergent air blast at the nozzle which 
s strong enough to play a significant part 
n atomising the oil and promoting rapidly 
completed combustion. The resulting 
flue gas velocity is high enough to over- 
come very substantial boiler and flue 
resistance which would cause ordinary 
burners to pulsate and smoke. 

One important advantage of this new 
atomising system is that the combustion 
chamber volume required for a given rate 
of firing is greatly reduced. Vertical boilers 
fired with the SB burners can usually 
accommodate a fire-box of sufficient size 
without excavation or extending the 


Write for technical literature . 





7A 


oa 


— 





boiler skirt, thus lowering installation 
costs and speeding installation time. 


SB burners can be applied to shell-type 
boilers, their combustion efficiency and 
cost of installation comparing most favour- 
ably with other more cumbersome oil- 
firing systems. 


These new burners are now being 
produced in a wide range of sizes for 
different grades of fuel. The various 
groups are : Model SBL, for light distillate 
oils and Models SBM and SBH for medium 
and heavy fuel oils respectively. 

Full details of Models SBM and SBH are 
given in our, newly published, Data Sheet 
No. D7A. Details of Models SBL are in 
course of publication pending which 
advance information will be supplied 
upon request. All but the smallest SB 
burners can be supplied with Nu-way 
High Low Off control. This high low 
flame equipment which is standard on all 
larger SB models gives appreciable fuel 
savings, inhibits pulsation on light-up and 
stabilizes steam pressure. 





~~ 
q 





/ Model SBM 
// IHL (with 
‘high low off 
control). 





Close-up of a typical SB burner application. Showing a 
Model SB17 H L burner firing a Cochran boiler of 1500 |b. hr. 
evaporation, through the former stoking door. Note the 
ram-operated high low air control on the fan inlet. 


. (BOX A833), DROITWICH. 


w, Belfast, Dublin, Bristol. 


Enter No. 231 on reply card 
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POHLIG 


MECHANICAL 
HANDLING PLANTS 


Loading bridges 
Electric monorails 


Slewing and travelling cranes 


Crane crabs - Cableways 
Scraper installations 

Blast furnaces charging plants 
Wagon tipplers 

Belt Conveyors 

Steel bund Conveyors 
Troughed belt conveyors 
Troughed chain conveyors 
Portable belt conveyors 
Gravity bucket conveyors 


Aerial ropeways 
for material and 
passenger transport 





J. Miesidieanitend AKTIENGESELLSCHAFT COLOGNE 


Enter No. 241 on reply card 














Doc’umentary evidence 


Doc’, the personification of all our scientific brains, has at his 
disposal a library in which are filed nearly 20,000 references 
to previous experiments and their results in all fields of rubber 
technology. 

If he cannot there trace a ready-made answer to your problem, 
he is additionally blessed with scientific and technical resources 


plus experience which will rapidly provide a bespoke result. 


JOHN BULL 


Ke thher 


Solves your problems 





JOLIN BULL RUBBER CO. LTD. (INDUSTRIAL SALES DIVISION) LEICESTER +* TELEPHONE 36531 
Enter No. 242 on reply card 
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Write for catalogue to: 


CHARI@S WESTOR & CO. LIMITED 





™, 


Me. 


= 7 3 ~ 
IRWELL BANK WORKS_= DOUGE 
TELEPHONE: PENDLETON 2857-8-9 BIRMIN 
TELEX 66-255 





HAM: ERDINGTON 5459 LONDG 






Enter No. 251 on reply card 
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he Engineering industry 


Companies of the Birfield Group serve most branches of industry today 
Among their products of particular interest in Engineering are. . . filtration 
equipment, fabric bearings, self-lubricating bearings, transmission equipment 
and gears, castings of all kinds, forgings and cold extrusions, 

The specialized knowledge and wide resources of the Birtield Group have 

i 


or 


contributed to many important advances in the past and are available 


future developments of the Engineering industry 


1a €& 
| | 
a ae 
ay BIRFIELD 
aro UP 


ODDY ENGINEERING LTD MICRON SPRAYERS LTD 

BOUND BROOK BEARINGS LTD * FORGINGS & PRESSWORK LTC 
LAYCOCK ENGINEERING LTD HARDY SPICER LTD. 

INTERMIT LTD KENT ALLOYS LTO T. B. FORD LTO 

R. JONES & CO. LTD RAILKO LTD SALISBURY TRANSMISSION LTD 
THE VACUUM BRAKE CO LTD. * THE PHOSPHOR BRONZE CO. LTD 
SHOTTON BROS. LTO A €. CALLAGHAN LTO 


BIRFIELD INDUSTRIES LIMITED - STRATFORD HOUSE ©. LONDON wi 


Enter No. 261 on reply card 
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Rubber mill drive fer 


THE ENGINEER 2 





GOOD/YEAR 


This 400 h.p. slipring induction motor, driving two ‘ENGLISH ELECTRIC’ slipring motor combined with 
rubber mills at the Wolverhampton Works Ex- the quick-acting stator-reversing contactors, en- 
tension of the Goodyear Tyre and Rubber Company Sures stopping times which are well within the 
(Great Britain) Ltd., is capable of rapid emergency recommendations of the National Joint Industrial 
stopping. The inherent low rotor inertia of this Council Report—1952. 


ENGI 


ENGLISH ELECTRIC 


drives for the rubber industry 


ISH 


I 


( 


TRIC COMPANY 





"Y 
LIMITED, MARCONI HOUSE, STRAND, LONDON, W.C.2 
Electrical Plant Sales, Stafford 


RUGBY BRADFORD + LIVERPS i ACCRINGTON 


Enter No. 271 on reply card 
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AN 


Wherever the need is to close an f 






"3 





% 




















ra 


opening against intruders of any 
kind, Collapsible Gates are an 


economic and dependable solution 


Unobtrusive when open, they blend / / 


attractively with background when §& -s /t / 
y Pd . / 
y . TAN j /\ 
f \ i 





closed. Constructed of heavy gauge 
rolled steel pickets and lattice bars, 
they operate smoothly on bal! bear 


ing runners 


We offer full details of specification 
and quotations without obligation 
Send for illustrated literature to 


Dept QR 16 








7SQeton press, Firth Derihon Stampings Ltd. 


CUT COSTS WITH... 





Massey trimming presses of the Tie-bolt type are robustly 
constructed and give continuous service with minimum 
‘downtime’. They are arranged for push-button contro! 
within easy reach of the operator. Massey patented air 
operated friction clutch provides a very high controlled 
torque capacity The main and auxiliary rams are 


accurately guided by adjustable slides and the 


ubricution is entire'y automatic ‘ 
j 
Massey designs include: 
Steam and Compressed 4i Hammers, Pneuma Power 
Hammers, Friction Drop Hammers, Double-acting Stean : 


and Compressed Air Drop Hammers, Forging Presses. 


Trimming Presses, Tyre Fixing Roils 


B+S. MASSEY L° 


OPENSHAW MANCHESTER ENGLAND 


MAKERS OF THE WORLD'S 
GREATEST RANGE OF FORGING PLANT 





Enter No. 282 on reply card 
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ELECTRIC HOIST BLOCKS 








AND CRANE CRABS | & 
| rs Y % 




















a, 
aD 





, 
t 
} t 1 4 
| = > 
The ASEA range of hoist block | f 2 
j ta aes 
equipment vers all general ey: 
requirements, VE you these , ai 
featur } Saat 
it Att | t; “a 
@ Totally enclosed gearing, brake f 
mechanism, motors, switchgear, ie e 
} y : 











mit wering overspeed. 


@ Built to the highest standards 












/\ 


consult (FULLER 


7 wes. 


DIAMOND 1898 - 1958 JUBILEE 
Sole U.K. representat for ASEA § den. Telephone LARkswood 2350 


4lso at Birmingham, Glasgow & Mancheste 




















"ULLER ELECTRIC LTD - FULBOURNE ROAD - LONDON E.17 






A member of the Hawker Siddeley Group 





Enter No. 291 on reply card 
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For 


OXYGEN STEELMAKING PROCESSES 


ame VALAIS SNAPAUN 


Marking a new departure 





BRITAINS foremost builders of steelmaking plant 


in the practical field of 
oxygen steelmaking, this 20 
ton unit for refining blast 
furnace metal was designed, 
in collaboration with the 
Brymbo Steel Works, and 


constructed by Wellman. 


Refining is effected by in- 
jecting oxygen and powdered 
lime, through automatically 
controlled lances, into the 


bath. 





The vessel has provision 


for :— slagging, adding scrap 





and fluxes, fettling, and 


sampling during operation. 


This is a further example 
of Wellman activities in 
providing designs and equip- 
ment for new steelmaking 
techniques involving the use 


of tonnage oxygen. 








THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST. 


Enter No. 301 on reply card 
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Produced by 


SHEEPBRIDGE EQUIPMENT 


THE 


ARMSTRONG AIRBREAKER 


The most modern method of coal blasting 


NGINEER 


for Olin Mathieson Limited... 


The Armstrong Airbreaker produces a high percentage of large coal at 


a low operating cost—the blast 


hazard of firedamp ignition. It may be instal 


charge of high pressure air into the back of a drill hole. 





ing effect is obtained through the rapid dis- 
It entirely removes the 
led either on the surface or underground. 





This is an example of the special-purpose machinery which can be built 
to customers’ specifications or designed by our own staff. Our production 
facilities — a combination of modern, well-equipped shops and a highly 
trained staff of craftsmen and technicians — enable us to produce high 
precision work to any dimensions. 


SHEEPBRIDGE EQUIPMENT LIMITED (One of the Sheepbridge Engineering Group) 


Sheepb 







VEE-REG 


GLOBE VALVES 


are the amiwer 


THE PORTED 


CYLINDER OF THE 


VALVE CLACK 
ENSURES AN 
EXCEPTIONALLY 
FINE DEGREE 


THE BRITISH 


OF REGULATION 


ridge Works, Chesterfield, Derbys * Tel: Chesterfield 547! 


* Grams: Sheepbridge Chesterfield 
Enter No. 


311 on reply card 





PRESSURES vp ro 
TEMPERATURES wr 


900° P.S.L. 


TO 900° F. 


A REGULATING 
STOP VALVE 


THE STAINLESS STEEL 
CLACK AND SEAT GIVE 
MAXIMUM PROTECTION 
TO THE VALVE FACES 
WITH NEGLIGIBLE 
PRESSURE DROP 


SUITABLE FOR STEAM, 
GAS, OIL, AIR AND 
HIGH PRESSURE HOT 
WATER. 













IMMEDIATE DELIVERIES ARE AVAILABLE FROM AMY OF OUR 9 BRANCHES 





STEAM SPECIALTIES LIMITED 


FLEET STREET LEICESTER 


ad Offic 


Also at Lon 


Enter No. 312 on reply card 





Water in your air lines? 
VICTOR CAN HELP! 


ease write for Booklet No 


A. 100 to 
VICTOR PRODUCTS (WALLSEND) LTD., 


WALLSEND-ON-TYNE 





Enter No. 313 on reply card 

















Gibson Industrial Towers bring many 
overhead maintenance jobs within the 
reach of a firm’s own staff. Roof repairs, 
lighting maintenance, window cleaning 
and replacement inside and out there are 
many everyday uses for an access tower 


with platform heights up to 33 feet. Tri- 
cycle mounted, jack-stabilised, winch 


elevated, GIBSON towers rapidly recoup 
their modest cost by bringing elevated 
work within the scope of existing per- 
sonnel. Other GIBSON access equipment 
includes: Electrically propelled, pedes- 
trian controlled towers. Trailer-mounted 
towing towers with road springs, brakes, 





lights, etc. Vehicle mounted towers on 
15 and 30 cwt. and 3- and 5-ton chassis 
with personnel-carrying bodics as re- 
quired. Please send for literature on full 
range to:—— 





JOHN GIBSON & SON LTD. 


JAMESON PLACE, LEITH, 
EDINBURGH, 6. 


Tel: Leith 35418 (4 lines) 


’Grams: “‘ Aero”’ Edinburgh. 


Distributors : Beresford Atkinson Ltd., ‘Hough 
Hall Road, Manchester, 10. Tel: Collyhurst 
991. 

Municipal Supplies Ltd.,2 Robert Street, Adelphi, 
London, W.C.2. Tel: Trafalgar 5401. 


Enter No. 314 on reply card 
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| flange mounting geared motors 









All NECO co-axial geared 
motors can be supplied with 


flange mounting instead of 






feet to enable the unit to 


TYPE HD 


Up to 2h.p. output; or up 






be bolted accurately to 






your machine. 
to 200 Ib.ft. output torque. 






0.62 to 480 r.p.m. 





TYPE DS 
Up to 1/2 h.p. input or up 





8” diameter flange. 







to 100 Ib.ft. output torque. 


TYPE 25 
Up to 1/8 h.p. input or up 





0.§ to 475 1r.p.m. 8” diameter 





flange. Removable feet can 
to 25 lb.ft. output torque. 






be supplied with this unit. 
0.079 to 312 r.p.m. 







8” diameter flange. 


FOR ALL SLOW SPEED DRIVES 


NECO GEARED MOTORS LIMITED - 204 QUEENSTOWN ROAD - LONDON - SW8 
Subsidiary of Normand Electrical Co, Ltd. Telephone : MACaulay 3211-4 


Enter No. 321 on reply card 











These are the hands of a chemist in a Pinchin Johnson paint testing 
laboratory, ensuring that material complies exactly with the required 
specification. Technical service from start to finish is the basis of 
P.J. leadership in the supply of paint to industry. This service is 
effectively yours through your nearest P.J. branch. 


all descriptions in alloy 


and Carbon Steels 
(all heat treatment facilities) 















T.S 





ORSTER & SONS LTD 
FORGEMASTERS AND ENGINEERS 
COPPERAS BANK FORGE, SUNDERLAND 
TEL: 2876 GRAMS: ‘FRAMES® S’LAND 


PINCHIN JOHNSON & COMPANY 
HEAD OFFICE : 4 CARLTON GARDENS* LONDON SWI ° TEL: TRAFALGAR 5600 
Principal P. J. Service Branches and Stock Depots: 
BELFAST - BIRMINGHAM - BOOTLE - BRIGHTON - BRISTOL - GLASGOW - LEEDS 


MANCHESTER * NEWCASTLE-ON-TYNE « SOUTHAMPTON 








Enter No. 322 on reply card Enter No. 323 on reply card 
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FABRICATION - ERECTION - DESIGN - FABRICATION - ERECTION - DESIGN - FABRICATION - ERECTION - DESIGN - FABRICATION 


* DESIGN 


The Portal Roo: 





* NOILD3N3 





DESIGN - FABRICATION - ERECTION 


. modern construction for the modern factory . 


Ever in the forefront of modern development, Lambhill 
show this example of a welded Portal Roof—a twin— 
span construction with spans measuring 70 ft. by 500 ft. 
giving maximum unobstructed headroom. There are no 
members below the rafter line to accumulate dust and 
dirt; the construction permits easy complete insulation. 
Maintenance costs are low. 


NOILD34U3 - NOILVIINGV4 - NDISIG 
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IRONWORKS 
HEAD OFFICE: LAMBHILL, 


LAMBHILL 


Telephone : POSSIL 8386/7/8 Telegrams: “ERECTIONS” Glasgow 
ALSO AT: LONDON NEWCASTLE AND SHEFFIELD 


as 


LIMITED 
GLASGOW. N2. eZ 


Far,- 
= 


CONSTRUCTION 
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Thick walled tubes, seamless pressed, undergoing 
tests using super-sonic equipment. 


Our products meet the most exacting requirements 
of all British and Foreign inspection standards. 








HIGH PRESSURE VESSELS AND TUBES 


Nowadays the varied processes used in industry demand plant capable of 
operating at extremely high pressures and at high and low temperatures. 
We employ three different methods of manufacture for such plant — 


seamless forging 
seamless pressing 
seamless drawing 


The choice of the most suitable one of these, coupled with the selection of 
the right material, ensure the most economical manufacture of our vessels 
and tubes. Our works are equipped to handle ingots up to 120 metric tons 
for making these products. 


STAHL- UND ROHRENWERK REISHOLZ GMBH. DUSSELDORF-REISHOLZ 
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FOR GEARS AND GEAR UNITS OF 
EVERY DESCRIPTION . . SPECIFY 


WITH A GUARANTEED 
AFTER SALES SERVICE 















| We have a 

| technical 
representative or 
agent in your area 
ready to offer you 
expert advice on 
any gearing 
problem and 



































He’s limbering up to demonstrate that suggest designs for 


you can fit the Spirax ‘ TD’ upside down any type of gearing 
if you wantto. Or sideways. 

Actually, it’s no more amazing than all 
the other virtues of the remarkably 
versatile Spirax thermodynamic steam 
trap. 

For instance ? No adjusting or valve 
changing over its whole pressure range 
of 8-350.p.s.i. Only one moving part 
—a stainless steel disc (how about that 


* 


| Why not call us in 
| for free advice ? 


GEAR & ENGINEERING Co., Ltd. 
LINE ST., HUDDERSFIELD, YORKS 
Telephone : Huddersfield 4490 (3 lines) 
Grams : Higears, Huddersfield 


Enter No. 352 on reply card 





for maintenance ?). Blast discharge 
action and clean cut-off, with astonish- 
ing capacities. Temperature limit 
550°F. 

It takes superheat, water- 
hammer, vibration, corrosive con- 
densate and freezing in its stride. 
(Try freezing one and then thaw- 
ing it out with a blowlamp—that 








really 4s an amazin’ trick.) 
You can have the ‘ TD’ screwed 





$’, 4” and 3’, all stainless steel) or 
flanged (4” and 3”, forged steel with 
stainless steel inserts). All except 
the #” have inbuilt stainless steel 
d strainers. 
And it’s so small, so handy to order 
and stock. Not to mention fitting. 


manhole doors 
for atr-receivers, 


boilers, etc. 






So it’s the universal steam trap 
is it? No, there’s no such thing. 
Even the Spirax‘ TD’ has one 
or two limits—but within them 
it’s ahumdinger. May we bring 
you up to date (especially on the 
new lower prices) ? 













SARC O 





HEAVY STEEL PRESSINGS 


Please send more than the bear details FOUNDRY LADLES 


hes of the Spirax E> ‘TD* steam trap Ch) range. FABRICATED STEELWORK 


WELDED CENTRAL 





NAME 
; HEATING BOILERS 
ADDRESS 
CHARLES McNEIL LIMITED HENEAGE STREET, 
EG 1259 KINNING PARK HYDRAULIC FORGE LONDON E.l 
570 SCOTLAND STREET, GLASGOW, S.1 ' ie 
Spirax-Sarco Ltd. Cheltenham Glos. Phone: Cheltenham 5173 Spirax Telex Cheltenbam Grams: “McNeil, Glasgow” Phone: South 1131 BISHOPSGATE 7314 





London: 28 Victoria Street SW1 Abbey 6101-3832 
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SULZER 














One of eight electrically driven 
Sulzer Boiler Feed Pumps, 
each with a capacity of 

650,000 Ibs per hour, at a 
pressure of 1,240 Ibs p.s.i. 

and a temperature of 260°F. 





Installed in the South Denes 

Power Station, Great Yarmouth, 
for the Central Electricity 
Generating Board, Eastern Division 





SULZER BROS. (LONDON) LTD. 


Incorporating Hathorn Davey & Co. Ltd. 


31 Bedford Square, London, W.C.1 


~~ as 






Telephone: MUSeum 7890 


sino otal 
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The General Electric Co. Ltd. (GE Simon-Carves atomic energy group) 





The 320 MW Nuclear Generating Station now being 
constructed at Hunterston for the South of Scotland 
Electricity Board will employ 64 Hayward Tyler glandless 
motor pump units for its high and low pressure circulating 


systems. 


OO se 


HAYWARD TYLER 


& CO. LTD, LUTON AND EAST KILBRIDE 


LONDON OFFICE: SALISBURY HOUSE, FINSBURY CIRCUS, LONDON, €E.C.2. NATional 9306 
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Extensible ring main, type KAA4 using two 
type DA4 oil switches 


































breakers in double tier formation 





... night and day, year in, year out 
—always ready for action, G.E.C. 
Switchgear has been proved by 
the most stringent tests at the 
works. But that’s not all. This 
inherent reliability has been 
proved, time and again, at hun- 
dreds of installations all over the 
world. 


There is Switchgear for every purpose in the 
G.E.C. range of equipment. 


RING MAIN SWITCHGEAR 

3.3kV to 11kV—up to 250 MVA at 11kV. With 
fault-making oil switches in extensible or non- 
extensible form. 


INDOOR AIRBREAK SWITCHGEAR 
30 MVA at 400/660V and up to 250 MVA at 
3.3KV. 


METALCLAD SWITCHGEAR 

3.3KV to 33kKV—up to 1500 MVA at 33kV. 
Units up to 250 MVA at 11kV available from 
stock. 


OUTDOOR OIL CIRCUIT BREAKERS 

11kV to 132kKV—up to 5000 MVA at 132kV. 
Breakers up to 750 MVA at 83kV available 
from stock. 


You are invited to ask for the Technical Des- 
criptions of the above switchgear 


Switchboard with 800A and 1600A air circuit 





€ 

















66kV oil circuit breaker with pneumatic 


33kV, 750 MVA metaliclad switchboard 
operating gear 


132kV 
oil circuit 
breakers 
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power control equipment 


THE GENERAL ELECTRIC COMPANY LIMITED OF ENGLAND. 


HEAD OFFICE: MAGNET HOUSE KINGSWAY LONDON WC2 
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Quality Production 


In this age of mass production the role of the foundry is more important 
than ever. Quantity without loss of quality is essential in the face of 
today’s keen competition. ** BROOMWADE ” Pneumatic Tools are at 
work in foundries the world over, speeding the production of those 
accurate castings so necessary to the manufacturer. Illustrated are (left to 


right) the BR3 Rammer, DX5 Chipping Hammer and the GR3 Grinder. 


For full details, write for publication No. 407 T.E. 


BROOMWADE” 
Air Compressors & Pneumatic Tools 
YOUR BEST INVESTMENT 


BROOM & WADE LTD.. P.O. BOX No. 7. HIGH WYCOMBE. ENGLAND Telephone: High Wycombe 1630 (10 lines) Telegrams: “Broom”, High Wycombe (Telex) 
673 SAS 
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‘The latest Simon brochure has arrived”’ 


He’d asked his secretary to write for 

“Pneumatic Handling,” the latest Simon brochure. 
When he looks through it he’ll see that its 24 pages 
are packed with useful information about 
pneumatic handling in a wide variety of industries. 
This brochure is lavishly illustrated with 

photos and diagrams; it contains descriptions 

and important technical information. 

It’s free and it can be yours by writing to us today. 
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If you don’t have them already, we 
would like to send you the full range 
of Simon publications. They are: 


Coal-shipping Plant onthe Tyne. 


Pneumatic Alumina Unloading 
at Kitimat. 


Materials Handling at an Acid 
Plant. 


Pneumatic Coal Handling at 
Manchester. 


Floating Pneumatic Grain 
Elevators. 


Discharging Iron Ore at Tyne 
Dock. 


Grain Elevator at Buenos Aires. 
Alumina Loader at Port Alfred. 


Fill in the coupon or write to us 


| 
| TO SIMON HANDLING ENGINEERS LTD 
| CHEADLE HEATH 
l STOCKPORT 
CHESHIRE 
| ENGLAND 
| 
| 
| 
| 
| 


Please send me: 


“PNEUMATIC HANDLING” 


“PNEUMATIC HANDLING” 
and your full range of brochures. 


Tick where appropriate 


NAME 


ADDRESS 


COUNTRY 


Simon Handling Engineers Ltd G 





STOCKP ORT, ENGLAND Telephone: Gatley 3621 Telex 66-287 Telegrams: S.H.E.L. Telex Stockport 
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BLE LARGE BASE Enables measurements to be made on 
much larger components than formerly. Work surface 

measures 224” x 16”. 
RIGHT ANGLE ATTACHMENT Enables measurements 
to be made between deep shoulders, as, for example on 
crankshafts. 
SMALL BORE PICK-UP Enters bores down to 4” in 
diameter, or grooves ‘09” wide, to a depth of °43”. 
RECESS PICK-UP For measuring surface finish at the 
bottom of recesses up to 5/16” deep. 
HIGH RESOLUTION PICK-UP For measuring the finish 
of very fine surfaces, such as gauge blocks. Has a specially 
sharp stylus. 
X500 DRIVE UNIT Provides a means of obtaining a 
horizontal magnification of X500. Attaches to standard 
gear box. 








33 
SMALL BORE PICK-UP 
WITH STRAIGHT LINE 
UNIT 





a 
- 


Other special accessories are available 










Our specialist service will investigate your 
surface finish problem without obligation 


TAYLOR- 
mle):kne) 


‘TALYSURF Beau 


RANK PRECISION INDUSTRIES LTD 


TAYLOR, TAYLOR & HOBSON, Leicester, England 159 
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CURED 
IN 
SIXTY 
SECONDS 





You can be your own doctor when it comes to 
providing the remedy for a broken or damaged 
hose-line. The obvious prescription will be 
AEROQUIP, with its detachable and re-usable 
end fittings — so easy to fit and so economical to 
use. If you specify AEROQUIP at birth your 
brainchild will be relieved of many teething 
troubles. 


HOSE LINE AND DETACHABLE, RE-USABLE FITTINGS 





SUPER OIL SEALS & GASKETS LTD., FACTORY CENTRE, KINGS NORTON, BIRMINGHAM, 30. 


f 1 drac REDCAPS SuPERFect ROMET 
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The choice 


is often 
difficult 








May we pick the winner for you... 

When choosing between Die Castings or Hot Pressings you can count on us 
for sound, unbiased advice! We make both HOT PRESSINGS in Brass, Bronze, 
Copper or Aluminium and GRAVITY DIE CASTINGS in Brass, Bronze, or 
Aluminium. The unique experience of our organisation ... two separate yet 
inter-related operations under one roof. . . will ensure that your choice is correct. 
For a constant or phased supply of DIMENSIONALLY ACCURATE 
PARTS in Brass, Bronze, Copper or Aluminium—see us first! Our Technical 
Representatives are always at your service 


BRASS PRESSINGS (LONDON) LTD. 
THE NON-FERROUS DIE CASTING CO. LTD. 


Non-Ferdica Works, North Circular Road, London, N.W.2. Tel: GlAdstone 6377 

















1732A 
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hs 
é fa j CUT OFF 
ee 4 THE OIL 
le i SUPPLY 
iP C TO YOUR 
site BOILER 
Berets") House 
ey We RY QUICKLY 


WITH THE NABIC QUICK 


TRADE maaan 


RELEASE FITTING 


For use with oil firing equipment, 
dampers and fire screens etc. 
Full details from:— 
THE NATIONAL BOILER & GENERAL 
INSURANCE CO. LTD. 
Sales Department. ST. MARY'S PARSONAGE, 
MANCHESTER, 3. 
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WELDED 

FABRICATIONS 
* 

PALLETS 
e 
INDUSTRIAL 
« 

WELDED 
STEEL STRUCTURES 


to specification 


VELMORE PRODUCTS 


Lisle Avenue, Kidderminster 
Telephone 5308 


STEEL 


TRUCKS 
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AUTOMETRIC 


purposes 


CENTRIFUGAL 
GEAR 
TURBINE 
@MINI-GEAR 
HAND 
OSCILLATING PISTON 
ROLLER VANE 


VACUUM 
*DIAPHRAGM VACUUM 


@-. H.P. 2301/50 MOTORISED 


ROTARY 


write for catalogue 


AUTOMETRIC PUMPS LTD 


LOWER WATERSIDE 


MAIDSTONE KENT 
PHONE: MAIDSTONE 4728 
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BRADFORD Steam Traps 




















distinguishes the Bradford 


action 


This instantaneous 


Steam Trap from all its competitors. It prevents damage 


to valves and seats. It provides more efficient use of 


steam and heat, thus making an appreciable saving of fuel. 
Made in all sizes for all pressures. Each Trap is individually 


tested and fully guaranteed. 


UNITED STATES METALLIC PACKING 
COMPANY LIMITED 


BRADFORD 8 + YORKSHIRE 
Tel : 41284/5 


Branch Offices : LONDON, Liverpool, Glasgow, Manchester, 
Newcastle, Cardiff, Southampton, Hull, Swansea, and Bristol 


SOHO WORKS - ENGLAND 
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simplicity 
.., but each executed with the 
Same precision vital to 
high grade chemical engineering 
plant and which can 
always be found in 
work carried out by 
Burnett and Rolfe Limited. 








DESIGN AND CONSTRUCTION TO BRITISH, 
AMERICAN CODES AND LLOYD'S 





BURNETT & ROLFE LIMITED 


THE ESPLANADE ROCHESTER KENT. 
Tel: CHATHAM 41766 


NORTHERN OFFICE: 32 Deansgate, Manchester. Tel: Blackfriars 9064 
Enter No. 442 on reply card 
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Self-adhesive Urethane Foam 


REDUCE COSTS and SPEED PRODUCTION 


Tesamoll is a new synthetic material with unique features. Its 
interconnected cellular construction compresses easily and has a 
constant, gentle push-back. It is rapidly replacing foam rubber and felt 
as well as giving results not always possible with traditional materials. 
IN ELECTRONICS Tesamoll has many uses in this modern sphere 
to mount instruments, cushion, pack, eliminate vibration and seal 
against dust. 

ENGINEERING Tesamoll can be used as gaskets for powder 
chambers, to seal against dust, to mount small components, to reduce 
chatter and vibration and noise. 


RADIO AND TELEVISION — Tesamoll is invaluable because of 
its unique electrical, acoustical and dust sealing qualities. It is ideal 
for sealing T.V. tubes because it is electrostatically negative and tends 
to repel dust and other air or gas borne particles. 

SAVE TIME Tesamoll has a powerful pressure-sensitive adhesive 
which adheres firmly and instantly to any dry, clean surface. Self- 
adhesive Tesamoll saves many man-hours, is clean and quick to 
use and efficient in operation. 


TESAMOLL Can help you | 


too. Tell us your problem, we Send for 

may well have the answer. | Technical t 
Please ask for samples for Booklet 

testing. giving full details of the 


| 

| 

| physical, acoustic, elec- 

| trical and chemical charac- 

teristics together with the 
range of thicknesses, widths 

| and prices from: 





SEALDRAUGHT LIMITED, CHANDOS HOUSE, BUCKINGHAM GATE, LONDON, S.W.|. Tel. ABBey 3571/2 
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NINE ELMS INDUSTRIAL PAINTS 


ONE FOR EVERY PURPOSE 
INCLUDING 


HEAT RESISTANCE 


CHEMICAL 


RESISTANCE 


OIL RESISTANCE 


Send your enquiries to: 


T. & W. FARMILOE LTD. 
INDUSTRIAL PAINTS DIVISION 
17 ROCHESTER ROW 


WESTMINSTER, S.W.|I 
VICTORIA 4480 





Enter No. 451 on reply card 





gee Sere 











nN : 
1 ‘ 











ie 


For nearly forty years Bibby Resilient Couplings 
have enjoyed an unexcelled reputation for efficiency 
and reliability and numerous Couplings supplied 
over thirty years ago are still giving trouble-free 


service. 








PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 } 


4 


~BIBBY. 


Ketstieut 
COUPLINGS 


The outstanding resilience of Bibby Couplings damp- 
ens shocks and vibrations, ensures smooth running 
of plant, eliminates breakdowns. Standard Couplings 


up to 74" bore can be supplied from stock. 


We invite you to write for our illustrated brochure. : 


THE WELLMAN BIBBY COMPANY LIMITED 


ae ee ane i aa 
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| > PROPANE / BUTANE 
£ LEE Y PORTABLE ss 


i se 
lighting -aue eer 








Kerosene / Paraffin 











The choice is yours ! 


There has always been, and always will be, a wide range of TILLEY lamps and heaters 
for every purpose — all operating on the famous Tilley Kerosene paraffin pressure 
principle. Now, by popular demand and in co-operation with users, we offer an 
equally varied range ALL operating on Butane/Propane Gas. TILLEY has a lamp for 


your job — the choice is yours ! 


Illustrated is the TILLEY L.P. Gas Floodlight Model BT. 25. It gives a 10,000 mean 
reflected candle power light and is supplied with turntable base for users’ own mounting. 
Tripod stand (max. ht. 8 ft.) or tall stand (max. ht. 16 ft.) with complete control from ground 


level are available as extras. 











ao | PH, He, REP 


* kerosene 





Please write for nape — to a EN6. 7 ¥ propane 
frHE TILLEY LAMP COMPANY LIMITED, butane 
70,72, JERMYN STREET, LONDON, S.W.1. 


oO 





paraffin 
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-swcrcvs GARBIDE TIPPED DRILLS 


! 
(*RAWLCRETE’ &) |‘ VIBROTO’ 
| TUNGSTEN =~ | HARD TIPPED DRILLS FOR 


| CARBIDE TIPPED ; VIBRATORY DRILLING 


| | (ROTARY) —— | nico Drills = Rego geno 
Ss » ‘tured for use with the Vibroto Drilling 
, CONCRETE DRILLS j Machine—e high efficiency power tool 
These drills are designed which allows of two vibratory actions 
| for hole boring in concrete, (Light Rapid and Heavy Slow), and also 
hard brickwork and _ tiles a rotary action for use with standard 
| oe a ee a | Durium masonry Drills or ordinary Twist 
nengerd moian ciom ‘aaeand Drills. With their special cutting angle 
ing on size) and if one | metallic carbide tips, and the high grade 
l nsec be RB cge= ge the steel shanks heat-treated to withstand 
remainger will go on cutting. | abrasion, Vibroto Drills put up spectacular 
Spoil is automatically carried ag can 8 
away through the cored shank l Le poet ona Ast ap of concrete 





*‘DURIUM’ 
TIPPED MASONRY DRILLS 


So famous have these amazing drills become that 
the name DURIUM tends to be used for any drill 
of its general type. Don’t be misled by this. 
DURIUM means the special New Process, almost 
diamond-hard, carbide tip developed and made 
only by the Rawlplug Company. No other drill 
is a genuine Durium. DURIUM Drills give really 
sensational cutting performances in brick, tle, 
cement, slate, etc. They are silent in operation and 
have a quite exceptional long-service capacity for 
withstanding the abrasive action of masonry that 
so quickly ruins ordinary drills. Another exclusive 
feature of Durium Drills is their patented rapid- 









helix flute, which forces out spoil and prevents and ejected via the slot. 
clogging. Only a Durium Drill—a genuine | EXTENSION TYPE DRILLS ANY DEPTH 10 sizes §/32" up to 15/32” cutting 
Rawlplug Durium—gives such life and service. By adding extension rods to the | diameter. 

First re-sharpening is FREE ! | Extension Type Rawlcrete Drill, p Romoaerenions can be carried out by 
‘ any depth of hole can be drilled. ic Rais f 
For use in a wheelbrace or slow speed electric drill. . "ae sizes 4” up to 2” a ing ees en ae 

: | ; : | where in the British Isles. 

17 sizes §/32” to 1° cutting diameter and 11 long series cutting diameter. SS a AO eee ee 
3” to 1° cutting diameter for up to 16” drilling length. ee ee a: See. “| ‘DURIUM > TIPPED HAMMER DRILLS 


For percussion drilling in hard materials 
for illustrated literature describing | suchas Granite, Blue Bricks, Concrete, etc., 
fully these and other Rawiplug Durium Hammer Drills have a very much 

high a “7 | longer life than ordinary percussion drills. 

oe ee They can be used in most electric Hammers 
| and some type of Pneumatic Hammers. 
13 sizes from jy" nominal 
{ drill diameter to 1}”. 


‘DURIUM’ TIPPED GLASS DRILLS 


For use in glass, china, vitrolite, pottery, etc., 
Can be used in a wheelbrace or slow speed 


electric drill. 





9 sizes from }” to 4" cutting diameter. 





THE WORLD’S LARGEST 4 THE RAWLPLUG COMPANY LIMITED 


Peeneeeress* 


MANUFACTURERS OF FIXING DEVICES CROMWELL ROAD - LONDON SWw7 
Enter No. 462 on reply card 
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LINDEMANN 


Large Volume Scrap Balers 








ENGINEER 47 





transform bulky scrap in a faster, better and more economical way 
than before into compact bales of suitable size for furnace charging. 
Powerful installations for handling medium-heavy scrap, which so far 


was not baleable 
Low baling costs High daily output Maximum economy 


OUR AGENTS IN THE BRITISH ISLES MOFFAT & BELL LTD. 


170, Piccadilly, London, W.1! Telephone: Hyde Park 9551 , 


466, Royal Exchange, Manchester Telephone: Deansgate 513! 








° 


LINDEMANN KOMM™MANDITGESGELLGCHAFT DUSSELDORF - GERMANY 
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Rhythmic, purposeful action . . . pumping to maintain a vital flow. That is the story of the human 







priceless 


/ 

/ 

bas 

ee 
\ 


heart, told simply. We at Measurement take this opportunity of linking it with the story of the 
pump in Industry. Go to the heart of any industrial liquid process, and you will agree that a good 
reliable pump makes all the difference between long-term success or failure. 

Where the requirement is for a pump to handle lubricating and non-abrasive liquids, there is a 


ROTOPLUNGE pump to suit whether the need is for constant or variable output. 






ROTOPLUNGE PUMPS FOR INDUSTRIAL LIQUID PROCESS 


plunger-type pumps . . . gear pumps. . . automatically reversible 


pumps .... variable capacity pumps. 


The variable capacity pump illustrated is 
of the rotating valveless type, which may 
be varied from maximum to zero whilst 
running. It is suitable for most 
non-corrosive, mon-abrasive liquids ot 
practically any viscosity and temperatures 
up to 200°F. This type is available in 
capacities from 70 g.p.h. to 1,000 g.p.h. 


Made bv MEASUREMENT Ltd. 


TAMESIDE WORKS, DOBCROSS NEAR OLDHAM 
ALSO MANUFACTURERS OF LIQUID METERS AND CONTROL APPARATUS 


Tel: Delph 424 (5 lines) Telegrams : Supermeter, Dobcross 


EXPORT ENQUIRIES TO :—Parkinson Cowan Group Exports Ltd., Terminal House, 
Grosvenor Gardens, London, S.W.1. 
Tels SLOANE O!1I/4 Cabtess DISC, London 


A Parkinson Cowan Comeany 
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The impulse test plant shown 


on testis raied at Z; million volts 


ata stored energy of o0 kW secs. 


The autoclave plant behind, 
used for vacuum drying and oil 
mpregnating processes, ts 
capable of fully enclosing the 
argest tank yet manufactured 


by FARSONS 


POWER TRANSFORMERS 
TURBO-GENERATORS 
CONDENSING PLANT 


here with a 120 MVA transformer 























Transformers have been increased in size over 

the years to meet the demands dictated by the growth 

of power systems. Always during this time PARSONS BS 
have produced the larger types of transformers. 

In keeping with these develcpinents PARSONS have 


installed manufacturing and testing plant to produce * 


power transformers of the highest voltages and ratings. S 


~ 
C. A. PARSONS & CO. LTD. 


HEATON WORKS - NEWCASTLE UPON TYNE é 
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THERE is no substitute for experi- 
ence—and in the field of modern 
jointing materials the experience of 
Richard Klinger Ltd. is unrivalled. As 
long ago as 1886, they pioneered the 
original compressed asbestos jointing 
known as ‘Klingerit'—a tremendous 
advance in those days, it is still in the 
widest use today for ships, refineries, 
chemical and power plants all over the 
world. Please write for the Klinger 
book of jointings and full details. 


JOINTITINGS 


paren 


nena 


KLINGERIT KLINGER 1000 


High-pressure compressed asbestos sheet Wire-reinforced jointing 
jointing 





KLINGER 721 


Ojil-resistant compressed asbestos 
jointing for the Aircraft Industry 





RIGHARD KLINGER LIMITED 


Klingerit Works 
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An Esso photograph 


KLINGER OILIT KLINGER ACIDIT 


Jointing especially made for use The acid-resisting compressed asbestos Steam and Oil jointing 
with oils and all hydro-carbons jointing 


er ae NISSEN PTR ABRA NOREEN RIGA WE LTTE OE iy EASES EIET Oe ENE RAINI nt 


SIDCUP, KENT Telephone FOOtscray (7@7¢7 
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for automatic crankshaft production. 


In fact, and in addition to 
having an established and proven 
range of automatic work feed 

and transfer devices, we design and 
, build pneumatic, hydraulic, or 
electronic mechanisms with simple or 
compound movements to automate 


production of precision components. 














‘THE wEWALL ENGINEERING Co. LTD., PETERBOROUGH 


bps Enter No. 521 on reply card 
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The generators at the 

Calder Hall Power - station 

of the Atomic Energy Authority 
are controlled by 

Reyrolle 11-kV 500-MVA and 
750-MVA switchboards 

and their associated 


control - boards 


A MEMBER COMPANY OF THE 


53 


generator 
switchgear at 


Calder Hall 


Reyrolle equipment is 
also installed at: 
Capenhurst, 
Chapelcross, 
Dounreay, 

Harwell, 

Springfields, 

and 


Windscale 





Reyrolle 


NUCLEAR POWER PLANT CO. LTD. 


A. REYROLLE & COMPANY LIMITED, HEBBURN, COUNTY DURHAM, ENGLAND 


Enter No. 531 on reply card 
G 
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--Oon the production of the latest 
POWER TRANSMISSION EQUIPMENT 


The full and extensive resources of our planned-for-purpose 150,000 sq. ft. Factory are now being 
concentrated on the production of a most comprehensive range of Power Transmission Equipment, 
embodying latest design and most up-to-date production techniques. The result of this 
concentration will be a more complete service than has ever before been offered in Power 
Transmission Equipment—with prompt deliveries and a keenly 
competitive price range. 

S. E. OPPERMAN TECHNICAL REPRESENTATIVES, NOW 
COVERING THE WHOLE COUNTRY, are available to call 
and discuss your particular needs and problems and to advise 
you on the most efficient Transmission installations at the most 
economical cost. Opperman’s experience, extending over nearly 
100 years, is at your service. 


Write to the Sales Director for immediate attention to your enquiries. 


ELSTREE GEARS 


PART OF THE E.V. INDUSTRIALS GROUP 
BOREHAM WOOD, HERTS. ELStree 2021. 





Enter No. 541 on reply card 
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AT LAST! 





THE 


An economical, safe and easy-to-use device for plugging 


open-ended pipes for pressure testing and pigging. 


ame WELLL: 








Pressure testing of open- 
ended steel pipes and pipe 
fittings is considerably simpli- 
fied with the aid of cone lock 
pipe stoppers. These tools 
are designed to withstand test 
pressures of up to 2000 Ibs./sq. 


GENERAL 
co. 





in. and can be used success- 
fully for any application where 
a simple, efficient and re- 
usable seal is required. For 
further details, ask for our 
leaflet ‘Cone Lock Pipe 
Stoppers.” 


DESCALING 
LTD. 


RETFORD ROAD, WORKSOP, NOTTS. 
Telephone : Worksop 3211/3 


Full information on request 


ENGINEER 


THE G.D. 


CONE 
LOCK 





The stopper is easily removed after 
testing by slackemng the wing nut. 


Enter No. S551 on reply card 





















MICA 


ESTABLISHED 1840 





FOR 


INSULATION 


WATER GAUGES 
ETC. 








F. WIGGINS & SONS 


9-11 TREDOWN RD., SYDENHAM, S.E.26 
Tel: SYDenham 7660 








—— en ~ — | 








Enter No. 552 on reply card 
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Clutches and Power Take-Offs 
Single and three-stage Hydraulic 
Torque Converters. 

Marine Reverse and Reduction 
Gears, Fluid Couplings. 





| 
| 
| 
1 
| 
| 


BRITISH TWIN DISC LTD 
PRIORY ROAD, STROOD, 


ROCHESTER, KENT 
Telephone: STROOD 7866! 





Enter No. 553 on reply card 















TAPE 


Fibre Electrical 


Tapes 


HEATING ELEMENTS 


Woven or Knitted Glass 


Heater 
lexible, accurate 


for mains or low voltage 


operation. 


THOMAS FRENCH & SONS LTD. 





CHESTER ROAD 





MANCHESTER 15 





Enter No. 554 on reply card 








Enier No. 555 on reply card 
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KENYON 





s 


METAL FABRICATION WITH 


For nearly 50 years we have fabricated ventilation 
ducting in Aluminium, Mild Steel, Galvanised 
Mild Steel and Stainless Steel for the Heating and 
Ventilating Trade 


With this experience our knowledge of the many 
and varied applications of metal fabrication is 
considerable and, coupled with the use of modern 
machinery and fully skilled workmanship, we are 
able to produce work of the highest quality at 
competitive prices. 

We are able to handle practically any size of 
contract from small kitchen extract to complete 
ventilation systems for Universities, hospitals and 
office blocks, etc. and all enquiries are dealt with 
in the shortest possible time. 

Our fully qualified Technical Staff will be only 
too pleased to call and discuss your requirements 
and problems or supply any further information 
you may desire. 


WILLIAM KENYON & SONS (Metal Fabrications) LTD. 
DUKINFIELD - CHESHIRE 


Telephone: ASHton-under-Lyne 3646 and 1614/7. Telegrams: Kenyon, 


Dukinfield. 
SM.36 
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YEARS EXPERIENCE 


ihe NS 


+ mm \ opel 


~ 





ee 
Ms ee 


Eagre starts again at South Kirkby Colliery. The 
commencement of a further contract for The 
National Coal Board. 


(Photograph by courtesy of the National Coal Board) 











for a complete 
track service 


SURVEY DESIGN 


SUPPLY INSTALLATION 


= EAGREZ 


Eagre’s skilful planning and practical experience 
on railway preparation, from earthworks to 
the finished job, ensures that your scheme can 
be well and economically laid. Railway material 
is supplied from Eagre’s own resources. Eagre 
also works for British Railways, the Gas Board, 
the United Steel Companies, Central Electricity 
Authority etc. Whatever the magnitude of your 
siding requirements, consult — 





EAGRE GONSTRUCTION CO. LTD. 
East Common Lane, SCUNTHORPE, Lincs. 


Telephone 4513 (5 lines) : 


Enter No. 562 on reply card 
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Stainless Steel Strip 
Annealing Furnace 





We specialise in the design and 
construction of :— 


Open Hearth Furnaces 

Soaking Pits of all types 

Continuous Multi-zone Bloom and Slab 
; Re-heating Furnaces 

treatment of ferritic Or austenitic steel strip. % Continuous Bogie type Ingot and Slab 


Heating Furnaces 


The illustration shows a Furnace for continuous 


Furnaces for Aluminium Melting, Coil 
Annealing and Slab Re-heating 
Forge and Heat Treatment Furnaces 


Installed at the Stocksbridge Works of 


Stress Relieving Furnaces 
Shipyard Plate and Bar Furnaces 
Modern Lime Burning Kilns 


Samuel Fox & Company Limited, Sheffield. 





PRIEST FURNACES LIMITED * LONGLANDS - MIDDLESBROUGH 


also at TELEGRAPH BUILDINGS HIGH STREET SHEFFIELD The last word in 


Furnace design 





F, 144 
Enter No. 571 on reply card 
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‘UNIVERSAL ©— 
WHEEL BLAST 
ROOM PLANT 


0" x 10°O" x 8'6” 


comyiisig 

TWO SHOT 

THROWING 

WHEELS WITH 

PRESSURE NOZZLE Ha — = 

FOR SPECIAL WORK | — REMOVABLE STILLAGE 


TURNTABLE ON TURNTABLE 





R 
Made for MESSRS HEENAN AND IN FLOO FOR SMALL WORK 
FROUDE LTD. OF WORCESTER, j 
this plant is designed to accommodate 
all types of miscellaneous castings, Ss T s G E o 34 G E Ss e K G 4 wi et E K § LT c * 
welded fabricated work, and large steel ORDSALL LANE, MANCHESTER 5 
tanks. Telephone : TRAfford Park 1207 (4 lines) Telegrams : ** Georgic ** Manchester 5 











Enter No. 581 on reply card 


PECKETT 


Locomotive 


and 


General Engineers 














Pe ¥ 
2G) Gd 


en CS 





Development and Prototype work undertaken 


PECKETT & SONS LTD. Atlas Locomotive Works, ST. GEORGE, BRISTOL, 5. 
Telegrams PECKETT BRISTOL Telephone BRISTOL 65-5346 


London Representatives : Ferguson, Palmer & Kefford, Locomotive House, Buckingham Gate, London, S.W.1. Tel : ViCtoria 5278/9 
Enter No. 582 on reply card 
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KARIBA 
a 


330 kv. 


All the bushing porcelains for 
the 330 kV. circuit breakers 
All the 330 kV. strain insulators 





for the substations 
and the 330 kV. post insulators 
for some of the substations by 


BULLERS 


MAIN CONTRACTORS . B.T.H. Co. Ltd. 
Merz & McLellan 


Consulting Engineers - 


The illustrations show 
a complete 330 kV. bush- 
ing insulatorand a 330kV. 
circuit breaker, by cour- 
tesy of the B.T.H. Co. 





BULLERS LIMITED - MILTON - STOKE-ON-TRENT - STAFFS 


Telephone: Stoke-on-Trent 54321 
London: 6 Laurence Pountney Hill, E.C.4. Tel.: MANsion House 9971 





Enter No. 591 on reply card 
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GANTRIES 


AND LIFTING GEAR 
with ELECTRIC or 
HAND BLOCKS 










| |6 TONS 
V/K | ADJUSTABLE 
HEIGHT | 





LLENS@ 


(ENGINEERS) LTO 


SPENCER BRIDGE WORKS 
NORTHAMPTON 










*Phone: 5971'4 























Enter No. 592 on reply card 








Only a few examples of the hundreds of mouldings pro- 
duced by Clyde Rubber. For the answer to your next 
moulding problem contact us. 


LYD 


SPECIALISTS IN RAILWAY ROLLING STOCK EQUIPMENT 
P.O. BOX No. 7. RENFREW 
Telegrams : Rubber, Renfrew. Telex-70. 












RUBBER WORKS 
COMPANY LTD. 

















Telephone: Renfrew 2384. 






tty; 


Enter No. 593 on reply card 
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SENOIBLE 
OAFETY 


Everybody understands why dangerous 
animals have to be kept behind bars, 
and so instances of people being 
injured by caged wild animals are 
fortunately rare. 

Moving machinery and tools can also 
inflict serious injury, and it is no less 
important that these, too, should be 


securely guarded and fenced. 






HARVEY FACILITIES AND PRODUCTS 


CLASS I WELDED PRESSURE VESSELS TO 
LLOYD’S AND A.S.M.E. CODES : HEAT TREAT- 
MENT AND RADIOGRAPHY “ROTARPREST’ 


HEADS FROM § FT. TO 1§ FT. DIA.—Larger h 5 
sizes to specification » WELDED PRESSURE 


VESSELS AND FABRICATIONS IN ALL METALS 


STEEL PLATE AND SHEET METALWORK ‘Harco’ Machinery Guards are purpose vibration and rough treatment, and all 

HEAVY MACHINING AND FITTING made for every type of machinery, ‘Harco’ Guards fully conform to Factory 

PERFORATED METALS - WOVEN WIRE and are constructed to afford complete Act requirements. The complete Harvey 

WIREWORK ° STEEL STORAGE EQUIPMENT protection without interfering with service covers advice, design and install- 
efficient operation. They are strongly ation, and List No. 996 shows many 
made from stout wire mesh to withstand types already supplied. 


HA RV FEY G. A. HARVEY & GO. (LONDON) LTD., WOOLWICH ROAD, LONDON, $.E.7 


Telephone: GREenwich 3232 (22 lines) 





— 


ww /3 





Enter No. 601 on reply card 
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‘C’ TYPE VENTILATED 
MOTOR 
To B.S.2960: 1958 4 to 50h.p. 
Modern insulation techniques to 
Class ‘E’ specification enable a high 
power output to be obtained from a 
smaller motor. Fixing dimensions are 
identical and interchangeable with all 
makes to the new specification. 








ADEQUATELY PROTECTED FOR 
ALL NORMAL NEEDS... 





MOTORS 


Brook ‘C’ type motors combine today’s advances in design technology 
with the use of modern materials. 

A smaller motor at a lower cost ... but one which has a full measure of 
quality in material, plus the stamina formerly expected from larger type 
motors of older design. Are you getting the benefit of these new moters! 





HUDDERSFIELD 
Enter No. 611 on reply card 

















SHEET METAL WORK & ENGINEERING 
FOR “EVERY INDUSTRY 


For many years we have enjoyed a reputation for work of the highest quality 
and precision finish. Our spacious workshops house some of the most up-to- 
date metal working machinery and our resources are available to those who 
require prototypes or pilot runs as well as those whose demand is for 





quantity production. 


*ELECTRONICS 


Main control cabinets, instrument 
panels and boxes, receiver chassis, 
+ etc. 


*AIRCRAFT 


Fuel tanks, elevators, tail planes, 
pressings, fabrications in all metals. 


*AUTOMOBILE 


Body panels, wings, cabs, silencers, 
petrol tanks, etc,. etc. 





Our Sheet Metal Working Plant includes: 
Presses up to 200 tons, Guillotines, Wiring Machines, Press Brakes, 
Benders, Riveting and all types of Welding and General Engineering Plant. 


E. G. Brown 
& Go., Ltd. 


WEST ROAD, TOTTENHAM, 
LONDON, N.17 


Telephone : TOTtenham 2257-8-9 


Enter No. 612 on reply card 
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OF EVERY 
DESCRIPTION & SIZE 


Pressure range from 
5-20,000 Ibs, per sq. inch. 





Highest 


Prompt 
Quality 


Deliveries 







Send for illustrated Catalogue 


EAGLE & WRIGHTS 


(GAUGES) LTD. 


87 CARVER STREET 
BIRMINGHAM, |! 


Telephone: Central 8/96 








Enter No. 612 on reply card 
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measure in micro-inches 
without physical contact! 


This Electronic Micrometer measures with high accuracy* any distance 
from 100 to 45,000 micro-inches. This is achieved using one of a set of 
non-contacting probes—the instrument, in fact, measures the capacitance 
formed between the probe and the specimen, which is in direct relation to 
the distance separating them. The meter indicates balance or deviation 
from a standard set with the micrometer gauge. Facilities are provided 
for recording and remote or larger scale meter indication. A metric version 


is available. 
* Better than +1°% on flat surfaces 


Applications 

The Electronic Micrometer will measure : PIECE PARTS automatically 
TOOL WEAR .- STRAIN - METAL CREEP - PRECISION GRINDING 
DEPTH OF ETCH - TEMPERATURE COEFFICIENTS and can be applied 
in metallurgy and crystallography. 






Panta Sa 


Information Service Leaflet FB72] describes fully the 


WAYNE KERR 


Electronic Micrometer B721 


THE WAYNE KERR LABORATORIES LIMITED 
Sales and Service, 44 Coombe Road, New Malden, Surrey 
Telephone: MALden 2202 
@ WKio 
Enter No. 621 on reply card 











... let Mitchell handle your 
acid pumping problems 


Enquiries invited for MITCHELL PUMPS for such duties as: 


Zinc Leach for batch and continuous galvanising processes 


Sulphuric Acid and contaminated wash waters on 
pickling tanks and continuous pickling plants 


Chromic Acid and Nickel Solutions for electrolytic 
plating plants including pumping to filters, etc 


Waste pickle liquor and acidic efHuents for 
neutralisation prior to disposal 


Pumping of demineralised water 


Top left) Large battery centrifugal acid pumps 
(Bottom left) Close-up vie f diaphragm pump similar to the hand operated 
unit but arranged for motor drive 
(Bottom centre) Hand operated portable diaphragm pump for emptying 
carboys or tanks and for general duties 
Bottom right) Portable rotary displacement pump pumping plating solutions 
in the motor car trade 














SPECIALISTS IN ACID PUMPS 





THe 


JE rrcHeELL 


OaGanmisSaTiown 





Consult the Acid Pump Division of 
L. A. MITCHELL LTD. 


> ’ . STE JSE, 37 PETER ST., 
MITCHELL PUMPS give namie gla 


complete freedom from metal TEL. BLA 7224/7 AND 7824/7 
contamination of the liquids 








LONDON OFFICE: PORTLAND HOUSE, 
73 BASINGHALL ST., LONDON, E.C.2 
EL. MET 8321/2 























Enter No. 622 on reply card 
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from 
Forged Steel 
Die Blocks 


FIHT 


ALLOY STEELMAKERS - FORGEMASTERS STEEL FOUNDERS HEAVY ENGINEERS 
THOS FIRTH & JOHN BROWN LIMITED SHEFFIELO ENGLAND 


Enter No. 631 on reply card 
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AMBNESCO PRODUCTS £2. 


* STROOD- ROCHESTER: KENT-ENGLAND- 





| This winters 
BUNKER 
TRIMMING 


THE OLD WAY 














Percussion Lancing... 


%* Keeps men out of the Bunkers 


* Clears stoppages faster 
* Costs Less 








TELEPHONE 
STROOD 78310 


Enter No. 641 on reply card 





QUALITY MALLEABLE CASTINGS 


B‘S‘S 309 


EASILY MACHINEABLE 


also 
SOFT GREY IRON CASTINGS 


FOR ALL TRADES 





REGD. TRADE MARK 


Our metal is melted under strict metallurgi- 
cal control in modern Rotary Furnaces and 
is annealed in up-to-date pulverised coal 
furnaces ensuring perfect dependability. 


& SONS LIMITED 


STAFFORD STREET: WALSALL: 


TEL: 3509 


LANCS, YORKS, CHESHIRE. 
SHROPSHIRE REPRESENTATIVE: 
MALCOLM P. ROWE, 

PRUDENTIAL BUILDINGS, ST. PETERS 
GATE, STOCKPORT, CHESHIRE. 
PHONE: STOCKPORT 55/2. 


Enter No. 642 on reply card 


SOUTHERN REPRESENTATIVE: 

G. P. SANDERSON, LTD. 

SANDERSON HOUSE, NORFOLK SQ. 
BRIGHTON |! 

PHONE: HOVE 71329. 





Om nmeerenennne 0a ee 
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Yes een 
it is rather a precious object, fit for 


glass-case admiration. It’s a copper transformer cooling 
coil, a real work of industrial art. We made it. 

Lee & Wilkes Ltd. We make pipes and pipelines, plate and 
sheet products, extruded sections. We do Argon 

arc welding. We manipulate tubes and coil coils. 

Name your metal. Name your job. We can do it quickly, 
properly. Remarkably sane about cost, too. 


and No . 
you won’t find 


specimens of our work in the British Museum — they’re 
masterpieces, but not museum-pieces, and they're 
efficient units of industry that don’t need protection 
behind glass or behind anything. The R.A. might 

reject works by Lee & Wilkes, but they’re A.I.D. and 
A.R.B. approved, and that means far more to you. 

Send for our leaflets. 





LEE & WILKES LIMITED 
Smiths in any metal 


PRIORY COPPER WORKS, 
BREWERY STREET, BIRMINGHAM, 6 


Phone: ASTon Cross 2005-6-7 (P.B.X.) 
Grams: Kettle, ‘Phone, Birmingham 


SPINNING, TOO! In any metal 


to +°005. G) 


up to 7 ft. diameter blanks. Accuracy 


Enter No. 643 on reply card 
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in Guided Missile assembly 






ACCURACY IS VITAL 


ACRATORK torque spanners and setting 
rigs are approved for torque applications 


ee i oa 
* 





in the assembly and maintenance of 


Britain’s guided missiles. 


JNOR INTO RK : 


fegd 











PRECISION TORQUE SPANNERS 








SPAN NERS. Sixteen standard models provide for all loads 
from 4 0z./inches to 850 Ibs/feet. 

TEST RIGS. For checking and setting all types of torque 
spanners and wrenches. Five models cover all loads up to 
1,000 Ibs/feet. 


World Distributors: 


CORY BROTHERS & CO. LTD. 


1 Corys’ Buildings, Cardiff. Telephone: CARDIFF 31141 


6$ 








Enter No. 651 on reply card 








Engineers to the 
Chemical, Oi], 
By-Products and 
Allied Industries 


One of two Pressure Vessels supplied for ammonia storage. 
Shell {", Ends 1” thick. Test Pressure 450 lbs. per sq. inch. 
Illustration shows x-ray of circumferential seams in progress. 
We operate to the requirements of Class I and II (fusion welded 
pressure vessels) A.O.T.C. Rules, A.S.M.E., and similar Codes. 


We produce in steel, stainless steel, and aluminium. 


mg RILEY 


for the design, manufacture, and site erection where required, 


OF BATLEY 





of Main Plant and Equipment, as well as all requisite auxiliaries. 


A.J. RILEY & SONLTD. 


VICTORIA WORKS, BATLEY, YORKSHIRE - TELEPHONE: 657 (3 LINES) TELEGRAMS: 
London Office: Kirkman House, 54a Tottenham Court Road, W.!. Telephone: MUSeum 1064 






BOILERS, BATLEY 
Enter No. 652 on reply card 
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ALLOTT BROS., 
and 
LEIGH LTD. 














ICKLES FORGE 
ROTHERHAM 


Telegrams 
CHIMNEYS, ROTHERHAM 


Telephone 
ROTHERHAM 4115-6 





Enter No. 661 on reply card 





Consult 


FILTON 


for ROTARY UNIONS 
(Patented) 


USED ON AIR, STEAM, 
WATER, OIL &c. 

FOR LEAKPROOF FLUID 

TRANSFER TO ROTATING 

MACHINERY | 

SIZES }’—3" BSP 

SPECIALS UP TO 6° BORE | 


Unions fitted with carbon boacings are available 
for temperatures over 400 


FILTON LIMITED 


Clapham Street, Leamington Spa, 
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Look for the 
name that 
guarantees 


top quality 


\ 
} 
1 


WARWICKSHIRE 
Telephone Spo 8111/2 
Enter No. 662 on reply card ‘Eclipse’ hacksaw blades and other tools ar ade by james Neill & heffield) Ltd. and are obtainable from al! tool distributors 
: UH30 








LOVERIDGE LTD 


[51-153 BUTE STREET, DOCKS, CARDIFF 


ILLUSTRATED LISTS 
ON REQUEST 





Telephone: Cardiff 23641 (5 lines) 





i“ Enter No. 664 on reply card | 
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IN IRON & STEEL 
UP TO 1: CWTS. 











APPROVED APPROVED 


















HEAVY AND 
“AWKWARD” 
MACHINING & 
GRINDING 


PROTOTYPES 
AND SPECIAL 
PURPOSB MACHINES 












WELDING FABRICATING 
PROFILE FLAME CUTTING 
AND GENERAL PRESSWORK 







REPAIRS & SALVAGE 
BY METAL DEPOSITION IN 
STELLITE, CHROME, NICKEL Etc. 


Enter No. 665 on reply card 
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ARCHDALE 


MEDIUM DUTY 
HIGH SPEED RADIALS 


@ !7 SPINDLE SPEEDS I5 TO 
1,500 R.P.M. 


@ 6 OR I2 FEEDS 


@ NORMAL DRILLING CAPACITY 
3ins. DIA. IN MILD STEEL 


@ SIZES RANGE FROM 4ft. TO 
8ft. SPINDLE RADIUS 


* MACHINERY ’ Photograph by courtesy of 
THE GENERAL ELECTRIC 
co. LTD., WEMBLEY 


a A 


JAMES ARCHDALE & CO. LTD. 
fice: LEDSAM ST., BIRMINGHAM I6 Tel. Edgbaston 2276 - Works: BLACKPOLE WORKS, WORCESTER Jel. Worcester 27081 (6 lines) 
A MEMBER OF THE STAVELEY COAL & IRON CO. LTD. GROUP 


Sole Selling Agents: ALFRED HERBERT LTD., COVENTRY Tel. Coventry 8922/ 


Registered O 


Enter No. 671 on reply card 
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LATINA NUCLEAR 
POWER STATION 
ITALY 








4,000 TUBE ELEMENTS will be fabricated in our 
Works from the 140 MILES of Tru-wel helically 
finned tubes for the heat exchangers, designed 
jointly by Head Wrightson & Co. Ltd. and 
ourselves, to be installed in the Latina Nuclear 
Power Station. 


We are also responsible for the supervision of 
erection, testing and commissioning of this 
steam generating equipment. 


A Member of 


Ep 


CLARKE, GHAPMAN & GO. LTD. 
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Victoria Works, Dunster House, 8 King Street, 116 Hope Street, 
Gateshead, 8 Mark Lane. Manchester, 2 Glasgow, C.2 
Co. Durham London, E.C.3 

B26 





Enter No. 681 on reply card 
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O' RINGS 


"UL? RINGS - SQUARE-SECTIONED RINGS 
MOULDINGS AND BONDINGS 


Natural, synthetic 
and silicon rubbers 








DOWTY SEALS LIMITED , ASHCHURCH GLOS. 


Enter No. 691 on reply card 
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Weldmestin use 
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...for mechanical handling 




















Weldmesh is the ideal material for retaining smaller com- 7" 
ponents in post pallets and for racking, partitioning or | BEEP 
; ' boy | 
machinery guards, etc. Cut it to the shape you want-—it holds pees 
‘ . . e Lr 8 1+—— 
togeiher because it is welded together. In the Weldmesh list LT LU 
of standard sizes you will find a mesh size and wire gauge to LT Lb 
. . . ‘ i} LA i 4 

suit every purpose. A technical service is available to handle Lr sat 

i= | An | | 
any problems. ler AD 

| cd l- 

| ww : 
Weldmesh is a registered trade name and is supplied direct to users by the sole manufacturers la 





THE B.R.C. ENGINEERING COMPANY, STAFFORD 


London, Birmingham, Bristol, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, Glasgow, Dublin, Belfast, 
Bulawayo, Calcutta, Johannesburg, Singapore, Vancouver. Export Sales: 54 Grosvenor Street, London, W.! 
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all the skill that went into THIS. . .| 


(Fairey Rotodyne, the 
first’ vertical take-off 
airliner in the world. ) 


Ten years ago Fairey was entirely 
engrossed with aircraft production. 
Today a review of the Group’s 
activities presents a very 

different picture. 

Our Engineering Division’s 
production of aluminium 
fabrications of 100 tons a month 
has been supplemented by heavy 
iron and steel castings, welded steel 
and stainless steel pressure vessels, 
fabrications in all metals up to 


80 ft. in length. 
(Gagging Shirt for the 
Dounreay fast nuclear 
reactor manufactured 
completely in_ stainless 
steel 18/8 1 and weigh- 
ing 30 cwt.) 


Capacity includes: 





FABRICATION OF STRUCTURES, 
TANKS, PRESSURE VESSELS IN MILD 
& STAINLESS STEELS, ALUMINIUM, 
SPECIAL ALLOYS: PRECISION 
CASTINGS AND PRESSINGS 

Test procedures, which include X-ray, 
vacuum and ultrasonic, can also take 
advantage of specialised techniques 
developed by other members of the 
Fairey Group. 


Standards met include AID, ARB, UKAEA, Lloyd's Class 1. 


is now available for jobs like THIS...) 


(Steel fabricated frame & 


for a 200-ton Himulti 
double-action press.) 


and THIS. .. | 








; 





Fairey 




















Lizit 
ai 











s 








Fairey Engineering Limited, Stockport, Cheshire. 


A member of The Fairey Group mpanies 
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CYLINDER 





DOUBLE RESTRICTOR 
VALVE 
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SUPPLY TANK 
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NRV 


SUCTION 
FILTER 











RELIEF 
VALVE 





PRESSURE 














G4 


PUSH TO EXTEND PUSH TO RETRACT 





Lockheed soLENOID OPERATED 
4-WAY VALVE 


This new directional control Valve is suitable for fluid flows up to 20 g.p.m., with low pressure 
drop, at working pressures up to 3,000 p.s.i. The D.C. solenoids (up to 240 volts) have rectifiers 
to suit local A.C. supply voltages. The main valve plunger can be either spring centralised or 
arranged for two-position detent location. Bias 
Over-riding press-button manual control can be incorporated if required. a ace aed 
Tappings ,” B.S.P. parallel thread. Our leaflet RC.1305/! gives full particulars. fice So seasanvE ete cay 








’ 


May we help you solve your remote and/or sequence control problems? fee Bee SecA A 


LOCKHEED PRECISION PRODUCTS LTD. Industria! Hydraulics Division rae oc oes soe 
SHAW ROAD, SPEKE, LIVERPOOL 24 Telephone HUNTS CROSS 212! Telex 62394 rages Bete kes 
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air powered hand tools i od 
seppoe” Yale | 
for INGUSTrY tt ot 


2 . , Pe ai qt , 
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PETRRS wy Pee rape SEAS ae ge? 


BRITISH MADE. 





IMPACTOOLS 


<< 












| | MULTI-VANE DRILLS 
| | 
WELD | | a. 
FLUX | | | 
SCALERS 7 | 
| | 
| crose QUARTER | 
| | DRILLS 
" | 
‘y | | 
BITES eg apa “Pt A df tea 
2 er get M lol WI) on 








INGERSOLL-RAND COMPANY LIMITED ae; 
165 QUEEN VICTORIA STREET LONDON EC4 - TEL: CEN 5681 mL, 
SCOTTISH OFFICE: 20 RENFREW STREET GLASGOW C2 _ wie” 

. TEL: DOUGLAS 1233 - GRAMS: INGERSOLL GLASGOW re ad 





Enter No. 731 on reply card 





” 





THE ENGINEER 


INDUST 


Dec. 11, 1959 


RIAL 
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of all kinds --- 














Of course, it depends what you mean. 
Our Industrial Plant Department has 
supplied Industry for over seventy years 
and has the latest equipment, as well as 
reconditioned plant, available at all 
times. If you want Boilers, Tanks 
(including Braithwaite sectional steel 
tanks), Jacketed pans, Chemical Plant, 
Steel and Aluminium Alloy scaffolding, 
Autoclaves, Air receivers, Pipes and 
tubing, Valves ‘and Fittings, Boiler 
House accessories, etc., then Wards are 
the people to try first. 





boilers 





coolers 


THOS. W. WARD LTD 


INDUSTRIAL PLANT DEPT - ALBION WORKS - SHEFFIELD * TEL 26311 (22 lines) 


Me}, jele), Mela alo + BRETTENHAM HOUSE .- 





LANCASTER PLACE + STRAND - W.C.2. + PHONE: TEM. 1515 


8.T. 33 
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tai aia | ‘THE PERFECT CLUTCH 


GRAFTON 


DIESEL, ELECTRIC & STEAM 


CRANES 


GRAFTON CRANES LTD. 
BEDFORD, ENGLAND. 
Established 1880 











Telephone: Telegrams : 
2490 GRAFTON, BEDFORD 















The Burnand Magnetic Clutch is unequal- 
led for applications requiring continuous, 

reliable, smooth drives involving 
frequent operation at varying speeds. 
The clutch can be operated auto- 
matically or by remote control and 
its simple construction makes 
it exceptionally economical to 

maintain. 

We will be glad to arrange 
for our technical staff 
co call and discuss 
applications 
with you. 






































ELECTRO-MAGNETIC CLUTCH by Becnud 
ye 











— - " 
et ae OE ae ee ae Ss se ae pene 

Sa) POWER (UNITS AvauABLE fon convenriNc | W. £. BURNAND & SON, LTD. 
‘: : 66-106 SHOREHAM STREET, SHEFFIELD, 1, ENGLAND. 


<) PO Sate ° ee ae . Le tig Wed) 
Po Ree oe i Telephone: 24148-9 
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We’re putting 
our cards 


on the table 


Our ‘‘ace’’ is the largest Flash Welder in Europe, so we believe, for this type of 
work, enabling jobs hitherto considered impracticable to be flash welded. 


WELDING CAPACITY IN SOLID SECTIONS 





Mild Steel up to 15 sq. ins. cross sectional area. 
Stainless and Heat Resisting Steels up to 7 sq. ins. cross sectional area. 
Flash Welding by Reynolds gives Titanium Alloys up to 6 sq. ins. cross sectional area. 
complete uniformity of weld quality **Nimonic ’’ 75 up to 54 sq. ins. cross sectional area. 
‘*Nimonic’’ 80 a up to 34 sq. ins. cross sectional area. 

and accurate tolerances which cote = : ; 
Nimonic*’ 90 up to 2 sq. ins. cross sectional area. 


minimise machining and improve yield. 


Welding capacity in Steel Tubes of diameters up to 64 ins. and cross section areas 


of 8 sq. ins. maximum 





f Bia fe] Bo}: 


F a A S H W ad i D | N G REYNOLDS TUBE CO LTD - TYSELEY ~- BIRMINGHAM 11 ® E14 
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NEW “400” SERIES SUTORBILT ROTARY POSITIVE BLOWERS 
4 WITH OIL-FREE OPERATION 


Because SUTORBILT Blowers require no 
internal lubrication, compressed air or gas 
is delivered OIL FREE. This is the most 
important feature in air conveyors handling 
food and chemicals in particular. 

The new ‘‘400’’ Series blowers are available 
in 30 sizes, ranging FROM 10 c.f.m. TO 
3,000 c.f.m., and pressures from 41b. p.s.i.g. 
to 10lbs. p.s.i.g. (or to 15 p.s.i.g. for special 
application). 

Constructional features of the ‘*400’’ series 
blowers include wide face herringbone gears, 
thus minimising wear and maintaining close 
impeller tolerances. 


FOR PROMPT DELIVERY AND 
HIGH PERFORMANCE SPECIFY 
SUTORBILT DESIGN BLOWERS 
—EXHAUSTERS AND GAS PUMPS. 


THE HILLSIDE FOUNDRY 
Tel : Cupar 2091 & ENGINEERING CO., LTD. 


Grams 1 Foundry Cupar Fife (CUPAR) LTD 
CUPAR - FIFE - SCOTLAND 











4 
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ey 
Pes at 


Each type of Newall bolt— 


: NEWALL HITENSILE 
NEWALLOY 

| NEWALLASTIC 

NEWALL HI-TEM 


is branded with its own distinctive mark and 
is recognised by engineers as having ‘* unique”’ 


qualities. 


We shall be happy to supply any engineer designer who is interested 
with detaile of the various bolts and studs, which cover the full 


range of modern requirements. 


LOOK FOR THE NEWALL BRAND 
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| Hydrasihre 
| VICING 


; 


: 





Jun jw |= |=) +)=)=) =) h 


j 
| 


a |e 








This heavy duty vicing ram is 
another example of the wide range 
of special purpose hydraulic equip- 
ment which L.E.H. manufacture 


to customers’ requirements. 


If your problems include presses, pumps, valves, rams or other 
hydraulic equipment the experience and resources of L. E. H. 
will gladly be placed at your disposal. 





DESIGNERS AND 
MANUFACTURERS OF 


HYDRAULIC 
EQUIPMENT 








THE LEEDS ENGINEERING & HYDRAULIC CO. LTD. 
RODLEY =: LEEDS ~-_ Telephone:, Pudsey 2859 
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ng FIRM POSITIVE 
GRIP WITH TOUGH 
SQUARE THREAD SCREW 


3% DEEP MILLED BAND 
NOT PERFORATED 











3* SADDLE RIVETTED TO 
PREVENT SLIP 













* REGD. TRADE MARK 
COMPANION ACCESSORY TO 


WORM 
DRIVE T Pp. 
HOSE 

THE WORLD’S FINEST CLIP 


L. ROBINSON & CO., (Gillingham) LTD., 
LONDON CHAMBERS, GILLINGHAM, KENT. TEL. GILLINGHAM 51182/3 
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> CORONA @® 
GENERAL PURPOSE 


UPRIGHT DRILLING MACHINES 


THREE SIZES 
21” —25” —28" Swing 
14”°—14”—2” Drill Capacity 


Box Column and Round Column 
Models in each size 


Nine Spindle Speeds 
Variable Automatic Feed 


Box Column Models supplied in 





Gang Drill Form 


FREDK. POLLARD & CO. LTD., 


Telephone Telegrams 
Leicester CORONA WORKS, LEICESTER {Corene’ 


67534 (5 lines) 
ENGLAND 


LONDON OFFICE: Coastal Chambers, 15 Elizabeth St., Buckingham Palace Road, S.W.1 
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You cannot get better 


| BUILDINGS 
Rd ae dogo screws than Unbrako 


Foundries, Bungalows, Etc. 


SPECIALITIES 


Pit Headgear, Pumping Stations, 
Power Stations. 


eer ra Wa because no better screws 
BROWNLIE and 
| MURRAY LTD. ) 
| nPOSSH PARK. GLASGOW | made 
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We are living in an age where things are moving faster check and test that will produce flawless material, is also 
Today, there is a greatly increased tempo in technology, carried out in our own steel works by highly trained 
a growing complexity of design and a multiplication technicians and chemists 

of parts. And finally the screws themselves. These are produced 
Breakdowns become more costly and more likely unless in our modern plant at Coventry where the wire is con- 
every component part is designed to stand up to the job. verted by cold forging to the famous Unbrako Socket 
Unbrako Socket Screws cost less, far less, than trouble Screw. Inspection, analysis and quality control checks 
The steel from which they are made comes from the carried out during the entire process of manufacture 


Unbrako Steel Division. No ordinary steel either. Clean ensure that every Unbrako 
¢ 


and free from inclusions, it is produced to our own crew has the performance 
exacting formula and supervised at all stages of manu- that spells reliability. You 
facture by skilled metallurgists. They aim at one standard cannot buy a better screw 


only—a steel fit to be made into the world’s finest screws. -specify Unbrako~-always 
Melting, cogging and drawing, plus every inspection, Write for free samples 














RICHMOND WELDING CO. 


Fabrications Large and Small. Vasc ; 
| Stainless Steel. Copper and UNBRAKO SCREWS COST LESS THAN TROUBLE 


Aluminium Welded by the 
Argon Arc or the Argonaut UNBRAKO SOCKET SCREW COMPANY LIMITED . COVENTRY 
Process Engineering. 
Tel: BRADFORD 25405 
omcsmceres a bshed 1929 saps Enter No. 784 on reply card 
Enter No. 782 on reply card segs 








‘the ‘new 


MONO KWIKLEEN pump 





Designed for 
hygienic use and 
easily dismantled 
for cleaning 





PROTOTYPES 


EXTREMELY ACCURATE 
PLATE CAMS 


ELECTRONICALLY ~ 
CONTROLLED CAM = _ pemne 
MII MACH . e pump handles beer 
LING INES without fobbing. The 
SPECIAL -\ consistent Rang - —_ 
. x= charge makes it ideal for : : 
PURPOSE MACHINES hei vere a ge . 7 MONO PUMPS LIMITED 
E43 priming with 2 eet wie , 
Research Engineers Ltd., | | &) suction lift. a Mono House, Sekforde Street 
CANONBURY, N.1 tee : : London, E.C.1 'Phone: CLE 8911 
CAN 4244/5/6 Cae LE are ; ‘ — Monopumps ‘Phone London 
= , * % - SREY and at Belfast, Birmingham, Dublin, Durban, Glasgow, Johannesb . 
Telegrams “Wilmaket, Nordo, London 2 ‘ Manchester, Melbourne, Newcastle, Sieey, Wehohelé. urg 


MP 300 
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. EXPERIENCE COUNTS... 




















ACHANALT. 
BARONY. 
BOLD “B” 

CALDER HALL. 

CALGARY, Alberta. 

100 ton, 4 motor, Overhead Electric Travelling Crane, x 92’-0” span, at Bold “B*’ Power Station. CAMERON FALLS, Ontario. 


Photograph by courtesy of the Northern Project Group of the Centrol Electricity Generating Board. CASHLIE. 
CASSLEY. 


. CHAPELCROSS. 


COOLKEERAGH, N. Ireland. 
We have unrivalled experience in the ELLAND — 


supply and_ installation of overhead’ electric HALIFAX, Nova Scotia. 
travelling cranes for electricity undertakings HUNTERSTON. 
throughout the world. LA PAZ, Bolivia. 

Herewith a selection of Main Turbine Halls LITTLE BARFORD, “B” 
in Hydro-Electric, Steam and Nuclear Power LOCHAY. 


Stations, wherein Whartons have installed cranes LOCH SHIN. 
LUBREOCH. 


during recent years. MARACAIBO, Venezuela. 


(ARTON 


RHODE,/ Republic of Ireland. 
REDDISH STOCKPORT ENGLAND 


STAYTHORPE “B” 
ST. JOHNS, Newfoundland. 
py ae 7, KoA SG mn 
Phone: Heaton Moor 2227. Grams : * Gallant, Manchester.”’ Code: Western Union. 
LONDON: Lincoln House, 296/302 High Holborn W.C. 1 Phone: Chancery 7911 Grams: Chancery 7911 


cept 
SCOTLAND and NORTHERN COUNTIES: Fisher-Baxter & Co., 140 West George Street, Glasgow C. 2 Phone: Douglas 1061-2-3 Grams: Fluorspar, Glasgow 























a AU 





i“ THE CRANE €E HOIST CO. LTD 














MIDLANDS: A. R. Holland & Son, 89 Cornwall Street, Birmingham 3 Phone: Central 1457 Grams: Central 1457, Birmingham 
SOUTH-WEST: R. C. Collins, 48 Westbourne Road, Penarth, Glamorgan Phone: Penarth 58527 Grams: Penarth 58527 
NORTHERN IRELAND: General Engineering Products Ltd., 7/9 Great Patrick Street, Belfast Phone: Belfast 23743 Grams Belfast 23743 
REPUBLIC of IRELAND: Charles Nolan & Co., 2 Parker Hill, Lower Rathmines Road, Dublin Phone: Dublin 93510 pps Dublin 93510 
CANADA: Marshall Equipment Co. Inc., P.O. Box 28, 61 O'Connell Avenue, Dorval Station, P.Q Phone: Melrose 1-3528. Grama Marauipeo Montreal 
Gordon Russell Led., 1661 West Fifth Avenue, Vancouver 9, B.C Grams: Rustle. 
Mumford, Mediand Led., 576 Wall Street, Winnipeg, Manitoba 7 -187-188. Gra Mande 
SOUTH AFRICA: Kenneth Ray Ltd., P.O. Box 5662, 34 Ameshaf Street, Braamfontein, Johannesourg. ess A Hee <i Mar as Coane ome 


REPRESENTED IN PRINCIPAL COUNTRIES 


gin: i aes 
i ae 
fe eg t: A Cee 








he. “2. 
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ok 


can offer such 


a wide selection of 


British-made bearings 











Since its introduction by ERLGIF’ in 1920, the spherical roller bearing 








= a p 

' ; \ has come to be regarded as the pre-eminent type of bearing for carrying 
y rs N heavy loads. In addition, it is completely self-aligning—a feature which 
f 4 | is only present to a limited extent, if at all, in other types of roller bearing. 
1 i @ : This means that the whole load carrying capacity of S\{<{F spherical 
Ly re 1 ore ! eet | roller bearings is available for carrying the load; none is wasted on local 
) Sssaserocensee 9 stress concentrations due to unavoidable inaccuracies in machining, or 


deflection under load of housings or shafts. 

Rx Wo EGF" has recently introduced an improved design of spherical roller 
bearing designated the C-type with a carrying capacity approximately 
40°, greater than bearings of the original design. Weight for weight and 
size for size SAGIF spherical roller bearings are the strongest in the 
world. That is why you will find them in applications where loads are 
Axlebox for a diesel-electric locomotive heavy and bearing space restricted. 

The spherical roller bearing in its various forms is one of the four basic 
bearing types, ball, cylindrical roller, taper roller and spherical roller 
manufactured in Great Britain by The Skefko Ball Bearing Company Ltd. 











THE SKEFKO BALL BEARING COMPANY LIMITED »- LUTON : BEDS 


THE ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC BEARING TYPES: 
BALL, CYLINDRICAL ROLLER, TAPER ROLLER AND SPHERICAL ROLLER 





: , GI7%6 
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DISTRIBUTING INDUSTRY 

Anyone who can spare the time and has the opportunity 
to take a “rural ride” to-day cannot fail to notice the 
increasing number of modern factories that are being 
established in country areas. Certainly, this steady 
distribution of industry does not seem yet to have made 
very much difference to the industrial conurbations, 
though it is bringing about a change, and in many cases, 
we believe, a change that is welcomed, in the British 
countryside. Until comparatively recent times the ten- 
dency remained strong to build new factories in those 
places which are commonly dubbed * industrial areas.” 
In such places, it was asserted, industry could flourish 
even though much of it might be carried on in something 
akin to Blake’s ** dark Satanic mills.” During the earlier 
years of this century, however, most of the “ dark Satanic 
mills ” were steadily replaced by establishments in which 
working conditions were continually improving. But those 
establishments frequently remained huddled together in 
down-town districts or on factory estates that rapidly 
sprawled across land which was well-nigh derelict ! 
The second world war started the change that is still 
going on. Factories had to be evacuated, industry had 
to be dispersed, manufacturing establishments to meet 
the many needs of the war effort had to be built and 
built quickly. Many such establishments were sited for 
strategic reasons in those parts of the country which had 
hitherto been considered as remote from urban amenities. 
Before the war ended, however, much thought was being 
given to the location of the industry of the future. The re- 
planning and rebuilding of towns and cities had to be con- 
sidered. The schemes for new towns, many of which are 
now approaching completion, were evolved and there 
was a general readiness to look at projects for relieving 
congested residential and industrial areas. One result 
of this kind of thinking and planning has been some 
schemes like that propounded and now being operated 
by the London County Council in co-operation with 
various provincial towns. This “town development 
scheme,” as it is called, was described in our issue of 
April 3 last. The aim of that scheme is twofold. It is 
to relieve congestion in the L.C.C. area and to extend 
industry in those towns which are participating. 

But there are some other proposals emerging from 
small country towns. They are proposals which can 
prove beneficial to some sectors of industry, especially 
some sectors of the engineering industry. One example, 
about which we have recently received information is a 
scheme for industrial development at Wem in Shropshire. 
Wem is a typical country town, the main business of which 
has hitherto been in catering for the large agricultural area 
by which it is surrounded. The industries which have been 
carried on there for generations are those closely allied to 
agriculture. Centralised marketing schemes and the 
development of road transport have, however, now 
diverted some of the former trade to larger towns, leav- 
ing scope for other kinds of industry in the area. The 


Urban District Council of Wem obviously has an eye 
to the future. It believes that the town can benefit from 
the infusion of a little industry different from that which 
is traditional in the neighbourhood. Accordingly, the 
council is prepared to encourage and assist, as far as it 
can, the provision of suitable factories within its area. 
No doubt, there are other towns besides Wem which are 
endeavouring to initiate similar schemes. They are 
places which, though retaining much of their rural 
flavour, are no longer in the back o’ beyond. For their 
communications with long-established industrial centres, 
with seaports and with railway facilities are good. More- 
over, they are places from which the youthful population 
tends to move away in the search for suitable employment. 
Some of these towns may be, in fact, in areas which 
could well be assisted by the provisions of the Local 
Employment Bill, the committee stage of which is in 
progress as we write. In its desire for well-regulated 
industrial development, the Urban District Council of 
Wem may quite likely be creating a valuable precedent. 
In industrial, as well as in purely social affairs, town and 
country can get nearer to each other to their mutual 
advantage. 


RATING OF ENGINEERING SOCIETIES 


A number of engineering institutions will have been 
interested in a case recently before the Court of Appeal. 
It related to the rating of a scientific society. In March 
last year, over eighteen months ago, the Institution of 
Mechanical Engineers appealed to the Lands Tribunal 
against the decision of the Central London Local Valua- 
tion Court that it was liable to pay rates to the West- 
minster City Council. That Tribunal found that it should 
be exempt. The Council appealed from that decision ; 
and on Monday of this week the Court of Appeal reversed 
the decision of the Tribunal. The terms of its judgment 
were remarkably clear. Under Section | of the Scientific 
Societies Act, 1943, rating exemption is conferred in 
respect of “any land houses or buildings . . . belonging — 
to any society instituted for the purposes of science, 
literature, or the fine arts, exclusively... occupied by it 
for the transaction of its business, and for carrying into 
effect its purposes, provided that such society shall be 
supported by annual voluntary contributions...” The 
appeal by Westminster City Council was granted on the 
grounds that the Institution was not formed for the 
purpose of science exclusively as in the opinion of the 
Justices the term mechanical engineering includes some- 
thing more than the science of engineering in that it at 
least includes its practice and technique. There was the 
further question as to whether the Institution was sup- 
ported wholly or in part by voluntary contributions. 
Because members are entitled to the society’s publica- 
tions and they also obtain the benefits of a society 
composed of professional men interested in the same 
subjects and deriving advantage from their corporate 
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studies ; and because it cannot be said in the view of 
the Justices that the subscriptions are in their nature 
altruistic the subscriptions of members of the Institution 
cannot be regarded as voluntary. The judgment also 
contained a sentence to the effect that in the circum- 
stances it was unnecessary to consider separately whether 
the premises had been used by the Institution for purposes 
other than those set out in the Charter, matters having 
an important influence upon the findings of the Lands 
Tribunal. 

Leave to appeal to the House of Lords was granted 
so the affair must be regarded as still sub judice. But in 
considering whether to carry the matter further the 
Institution will need to weigh up a number of rather 
imponderable factors. Despite the clarity of the judg- 
ment it may be felt that the Institution still has a case 
to argue. But it will also have to decide for itself what 
are the chances of the Government acting upon the 
recommendations of the Pritchard Committee whose 
Report on “The Rating of Charities and Kindred 
Bodies” was issued last August. If legislation were 
founded on that Report it is probable that all the major 
engineering institutions would be relieved of 50 per cent 
of their rates, at very little trouble to themselves. There 
is a point there which the Council of the Institution 
may wish to bear in mind. Throughout the protracted 
legislation so far the Council has had to weigh the saving 
of money in prospect if the Institution were relieved of 
rates against certain inconveniences bound to be suffered 
relating in particular to the restricted uses to which its 
building could be put and the restricted purposes for 
which it could expend any money once relief from rates 
had been secured. If the Government were to act upon 
the recommendations of the Pritchard Committee there 
might well result the satisfactory compromise that though 
there would not be full rating relief there would also be 
less restriction upon the activities of the Institution. 
The legislation might also be of such a character as to 
remove any hope that relief exceeding 50 per cent could 
be obtained. But will the Government act upon the 
Pritchard Report ? There needs also to be borne in 
mind the cost of continuing proceedings which must 
already have proved very expensive. Other Institutions 
will be interested to see what the Mechanicals decide 
to do. 


ANNUAL GENERAL MEETING OF THE GUILD 


The Annual General Meeting of the Engineers’ Guild 
was held at the Grosvenor Hotel, Victoria, London, 
last Wednesday. The year ended September 30, the 
Annual Report reveals, was a notably active one for the 
Guild. It began with the opening of Guild membership 
to members of the Institution of Chemical Engineers, 
and during the year control of the Professional Engineers 
Appointments Bureau was transferred to the Guild. 
It is never very easy for the Guild to convey in its annual 
report an adequate idea of the work it does since much 
of the work consists of advice and assistance to individual 
members. However, the value of the Guild is every 
now and then brightly revealed as, for example, when, 
as noted in the report which lies before us, it strongly 
criticised the Metropolitan Water Board for reducing 
the salary scales of the posts of Chief and Deputy Chief 
Engineer. The executive committee of the Guild resolved 
that it regarded the action taken by the Board “as 
indicative of the value placed by a public body on the 
services of professional engineers, and that the reduction 
of these scales below figures arrived at by an independent 
tribunal is unjustified and damaging to the profession 
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and to the public interest.”” A more pleasing indication 
of the value of the Guild is provided by the information 
that arrangements for regular consultation with the 
British Transport Commission have worked so well 
over the last three years that a special panel has now 
been appointed to be responsible in future for all matters 
affecting the interests of members in this field. 

Towards the end of the year there were published by 
the Guild details of a survey of earnings of engineers. 
It applies unfortunately to 1956, since when costs of 
living—and presumably salaries also—have risen quite 
substantially. But even allowing for that factor it shows 
a standard of remuneration which is surprisingly low. 
The standard is, in fact, so low that it has led some 
people to question whether the scarcity of engineers 
that is supposed to exist in this country really does exist. 
For if there really is a shortage should it not be reflected 
in higher salaries offered ? An alternative explanation 
which occurs to us is that the shortage lies in the classes 
of engineers which are more highly qualified—that is of 
Honours Degree standard and above. Young men 
entering the profession with high academic qualifications 
certainly seem able to command satisfactory starting 
salaries. There is the further relevant point that because 
academic standards demanded of candidates for mem- 
bership of the major engineering institutions have been 
steadily rising some of the older members cannot any 
longer be regarded as really well qualified. It may well 
be that there are a sufficient number of such men, able 
now to command only low salaries, to depress the mean 
value of the curve relating age to earnings. The Guild 
expects to carry out another survey covering a more 
recent year. We hope the opportunity will be taken to 
break the figures down in ways likely to reveal whether 
such speculations have any truth in them. Possibly the 
Professional Engineers Appointments Bureau, out of its 
experience, could provide some enlightenment now. 


THE DISASTER AT FREJUS 


The failure of Malpasset dam in Southern France, and 
the consequent devastation and loss of over 300 lives 
will now doubtless be familiar from the extensive reports 
in the daily press. Some details of the dam are given 
on page 774. The failure of a dam—and this one was 
of only moderate size—seems to have the possibility 
of bringing with it disaster on a scale unequalled by any 
other accident or failure of a purely man-made device. 
The heavy responsibilities which are borne by engineers 
in charge of the design or operation of large dams are 
doubly evident after such a tragic event, and all engineers 
must feel sympathy, not only for those who lost their 
lives at Frejus, but also for those concerned in designing 
and building Malpasset dam. 

There have been quite a number of disastrous failures 
of dams in the past, but it would probably be a fair 
summing up to say that, with the rapidly advancing state 
of the art, most civil engineers would have thought until 
last week that recurrence of such failures to-day was 
highly unlikely if not impossible. Indeed, we believe 
the Malpasset dam may be the first arch dam to have 
failed, for this kind of dam, although slender and eco- 
nomical in material, is, in the opinions of some designers, 
a better solution theoretically, and possessed of greater 
reserves of strength, than other dams such as gravity 
or buttress designs. A report on the reasons why the 
dam failed will, therefore, be awaited with deep interest. 
No such report or technical explanation of the failure is 
available as we go to press. One other report, almost 
equally disturbing, should be mentioned, however. In The 
Times last Monday it was stated that ten “‘ technicians ” 
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had been indicted in Madrid for their responsibility 
in a disaster on January 9, north of Zamora, when a 
dam burst and caused loss of life in the village of Ribad- 
elago. No details of the dam are given. In such cases of 
disastrous failure it is necessary that the full technical 
facts should be established and should be widely known, 
so that the reasons for the failure can be accurately 
assessed. Only in this way is the fullest insurance 
obtained against the possibility of other failures in the 
future, for the same set of circumstances can then be 
confidently eliminated in the design or construction of 
new works, or perhaps even detected, before failure, in 
a work already in existence. 


JOINT CONSULTATION 

A few days ago we were privileged to see a preview of 
a new film which has been produced for the Electricity 
Council by R.H.R. Productions, Ltd., in association with 
the Film Producers Guild. It is entitled “ Talking to 
Some Purpose.’ The object of the film is to explain to 
employees in the electricity supply industry the functions 
of the industry’s joint consultation machinery at local 
level, and to serve as an aid in enlisting their active 
support for the work of their Local Advisory Committee. 
The Electricity Council has been notably successful in 
making joint consultation work. But one of its diffi- 
culties is to get the rank and file in the workshops and 
elsewhere throughout the industry really interested 
enough for them to discuss various matters with their 
local representatives. It is a major purpose of the film 
to appeal to the rank and file ; and it was our impression 
that it is very well fitted to do so. 

Discussion after the showing of the film was very 
revealing of the way joint consultation develops. The 
first result of setting up a committee is often that it deals 
only with complaints about soap and lavatories, &c. 
There is, indeed, a danger at this early stage that it 
may develop merely into a “ grumble shop.” Much 
depends upon the chairman who, for the reason that 
most recommendations made by the committee must be 
implemented by management, is always drawn from the 
managerial side. The faith of the men in the new 
machinery can be built up only slowly. The Electricity 
Council has, however, found that after three or four 
years a sense of real partnership is built up and that 
really constructive suggestions come from the men’s side. 
Furthermore, the machinery comes increasingly to be 
depended upon for conveying explanations from man- 
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agement to men as well as suggestions from men to 
We got the impression, indeed, that this 
form of consultation can be of great value in building 
up excellent industrial relations even in a very large 


management. 


organisation. We also gained the impression, however, 


that an unusual degree of patience and tact must be 


exhibited by those who organise the machinery. Few 
men have it. Therein, possibly, lies the explanation for 
the mixture of success and failure which has been the 
experience of the various industries and firms that have 
set up joint consultation machinery. There just are 
not enough organisers with the right qualities to go 
round ! 


INSTITUTION DISCUSSIONS 

Earlier this year, the Institution of Mechanical Engineers 
announced that it had been considering again the method 
of conducting the discussions at its ordinary meetings. 
Its statement on the subject made the very pertinent point 
that those who participate in a discussion at an institution 
meeting “ bear a special responsibility to ensure that they 
have something of significance to say.” After studying 
the “ Mechanicals ’”’ pronouncement, we were moved to 
suggest, in our issue of April 10 last, that some thought 
might well be given to the desirability of devising instruc- 
tion courses in “ technical talking.” It is by no means 
easy to develop the art of communicating thoughts, ideas 
or criticism in speech at any kind of public meeting, 
formal or informal. But it is important that engineers, 
like those in other professions, should endeavour to 
express themselves in such a way that all who wish to 
do so will be glad to hear them! We have therefore 
learned, with a good deal of pleasure and no little satis- 
faction, that the suggestion which we offered has been 
discussed in greater detail at a recent conference of 
chairmen and honorary secretaries of the I.Mech.E. 
Graduate Sections. At the conference, it was revealed 
that several members of the Yorkshire Graduate Section 
are taking an appropriate course at present being held in 
Sheffield. Another suggestion put forward at the con- 
ference was that technical colleges might well be able to 
help by making provision for courses in “ technical 
talking.” The Institution intends to “ explore this pos- 
sibility.” We are confident that the time and effort called 
for will not be wasted. The value of Institution discussions 
can undoubtedly be greatly increased by the logical 
presentation of the thought of those who contribute to 
them. We look forward to fuller development of the idea. 





| 

‘* ScoTTISH MATTERS” 

“A lecture has been delivered at Glasgow, by Colonel Shaffner, of 
America, giving the results of his investigations and discoveries in his 
recent surveying voyage to Labrador, Greenland, and the Northern 
| Seas, with the view of deciding the practicability of forming a tele- 
graphic communication by that route to America. After declaring 
that his aim was not to organise a company or to dispose of stocks, 
Colonel Shaffner said that he was satisfied, from a full consideration 
of the subject, that the telegraph from Ireland to Newfoundland could 
not be practically consummated for commercial purposes. Having 
this conviction, he had set himself to think on the subject, and the 
result was a belief that the more feasible route was by Labrador, 
Greenland, Iceland, the Faroe Islands, and thence to Scotland. He 
had obtained from the Danish Government a royal concession for 
the exclusive possession of Greenland, Iceland and the Faroe Islands, 
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having in view the formation of telegraphic communication between 
Europe and America for 100 years, and he hoped that within another 
year the whole thing would be completed. 

“On sounding the seas between Labrador and Greenland and 
Greenland and Iceland, he found there was a beautiful bottom 
throughout all—a soft bottom, with not the slightest appearance of 
volcanic action ; on the contrary, the sea gradually descends from 
Labrador to within 100 miles of Greenland, starting with 90 fathoms, 
and terminating with 2,090 fathoms. Such was the character and 
depth of the bottom. There were no insuperable difficulties in carrying 
the line from Hamilton’s Inlet, Labrador, to Quebec. On the side 
between Greenland and Iceland he was apprehensive that he would 
find deep cavities and volcanic mountains. Contrary to expectation, 
the ocean was of the same bottom as in the whole basin of the Atlantic 
between Ireland and Newfoundland, and all over the Northern Sea.” 
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St. Lawrence River Development 


The United States’ section of the St. Lawrence Seaway is described here. It 


XI—-International 
Rapids 


HE United States’ Seaway—that is the 
navigation works which by-pass the 
83ft head of the St. Lawrence generating 
station on the U.S. shore of the river—was 
shown in the map, Fig. 31, which we pub- 
lished with Part LX of this series. It will be 
recalled that these works consist principally 
of two locks, separated by about 3 miles of 
canal, with further canal works upstream, 
making about 10 miles of canal in all, and 
river excavation downstream from the lower 
lock to complete the south shore navigation 
route. 

Practically all of these works, with the 
exception of the last named, were constructed 
“in the dry,” clear of the natural river 
channels, and were flooded when the “ power 
pool” was raised. Thus, the canals now 
extend through lakes, and the extent of the 
flooding had to be limited by constructing 
embankments around the lock heads and 
along the river bank. 

The upper lock of this section is known as 
Eisenhower lock, and the lower one as Snell 
lock. The canal is called the Wiley-Dondero 
canal. Since most of the construction was 
carried out in open country, the work was 
straightforward and not so complex as the 
work at some of the Canadian sites described 
earlier. 

The Eisenhower and Snell locks are 
generally similar to the locks of the Canadian 
Seaway, which we have described already, 
so here the main aim is to emphasise points 
of difference in the two cases. The general 
layout and standard dimensions of the two 
U.S. locks are, of course, the same as for 
the Canadian locks and the controlling 
dimensions for the canals are also the same. 
The heads are 42ft for the Eisenhower lock 
and 40ft for the Snell lock. The walls of 
both locks are of gravity section and were 
built in Sft lifts with climbing shuttering, 
without any of the elaborate forms such as 
were used at Beauharnois, for instance, thus 
following the same trend in concreting as 
described last week in the construction of the 
power house. A 10ft lift was allowed if the 
cross section did not exceed l16ft in width, 
but in all cases a 120-hour delay between 
successive lifts was stipulated for the Eisen- 
hower and Snell locks. 

Both locks are controlled by mitre gates, 
with one pair of gates at each end of each 
lock; the sector gates characteristic of the 
Canadian locks have not been used by the 
Seaway Development Corporation. Only 
one of the locks—the upper one—has a 
guard gate. This gate is a vertical-lift gate 
which is normally housed in a slot below the 
sill level at the upstream end of the lock. 
This rather unexpected design was adopted 
because a road tunnel was built under the 
upstream approach of the lock, so the gate 
slot and tunnel could be built together. 
The provision of only one guard gate for two 
locks is less than for the Canadian installa- 
tions but in this case there is a wharf for 
storage of spare gates where a 300-ton barge 


consists of two locks, about 10 miles of canal and various other works. 


We also 


conclude our account of the International Rapids section of the power and naviga- 

tion projects with notes on the very extensive works needed for channel improvement, 

to rehouse people displaced by flooding the ** power pool,” and to re-establish road 
and rail communications. 


equipped for lifting the gates and a tug are 
kept. This wharf is just below the Snell 
lock, since the gates have to be handled from 
downstream. There is also a maintenance 
base between the two locks, the facilities of 
which include an emergency berth for a 
large vessel. Port developments are expected 
along this length of canal. 

The guard gate at Eisenhower lock is 
80ft wide by 46ft high and is a single-skin 
gate, bearing through rollers fixed to the 
gate. It has rubber seals at the sides and sill. 
The lifting mechanism consists of two 
hydraulic cylinders, which are housed with 
their associated motors and gear below the 
level of the lock invert. The gate is lifted at a 
speed of 2ft per minute. 

Hydraulic tests were carried out to ascer- 
tain the loads on the gate when it was raised, 
against the maximum possible flow, and to 
investigate generally this procedure, since it 
was necessary to know, for instance, whether 
air vents would be needed in the gate, at 
what height the gate ceased to act as a sub- 
merged weir and free overfall was induced, 
and what would be the down thrust on the 
gate due to the water flowing over it when 
this stage was reached. Broadly favourable 
results were found from these tests, and the 
gate’s duty is not unduly severe. No special 
vents were needed and the down thrust is 
equivalent to a 3ft column of water over the 
area of the top of the gate. Pressure distribu- 
tion follows closely the linear variation of 
hydrostatic pressures, except that on the 
upstream face the pressure on that part of 
the gate still contained in the gate slot is much 
reduced. 

At the Snell lock there are no bridges or 
tunnels, but the design allows for a swing 
bridge to be built at the upper end. Equip- 
ment at the two locks follows similar lines 
to the Canadian locks. However, gate 
fenders are used rather than bascule fenders 
above and below each gate. A more basic 
difference in design is in the culverts and 
ports for filling and emptying. 

Excavation for the Wiley-Dondero canal 
was in glacial till for about two-thirds of its 
length at the upstream end, and in marine 
clay at the downstream end. The clay was 
unsuitable for embankment construction and 
at the lower lock the excavation had to be 
sloped at | in 12 to prevent slips. The 
earthworks here were very extensive and 
included nearly 4 miles of embankments, 
the maximum height of the embankments 
being about 45ft. 

The intermediate channel between the two 
locks has a controlled water level of 200ft. 
A surge, reducing the level by nearly 2ft, was 
considered possible due to filling the Snell 
lock. A ~—2-S5ft surge was fixed in design, 
to allow for the coincidence of a surge due to 
wind and a surge due to locking. 

At the upstream end of the canal, a great 
deal of attention was given to fixing the 
position of the canal entrance. For instance, 
it has to be easily found by vessels travelling 


downstream, possibly in fog, which have 
sailed over 17 miles of open water from 
Iroquois. 

For the purely U.S. length of the Seaway, 
the St. Lawrence Seaway Development 
Corporation appointed the U.S. Corps of 
Engineers to carry out design and supervise 
construction. 


CORNWALL ISLAND BRIDGES 


In the original plans for the U.S. Seaway, 
the New York Central Line’s railway, which 
crossed the two channels of the St. Lawrence 
at Cornwall Island on dual road/rail bridges, 
was to be diverted from the south channel, 
where the Seaway now passes, to the Snell 
lock. The lock was to have been crossed on 
a swing bridge, for which allowance has been 
made in the design of the lock. Then the 
railway would have rejoined its original route 
on Cornwall Island. The international road 
crossing would have followed the same diver- 
sionary route to the Snell lock swing bridge. 
This plan involved two subsidiary bridges 
and over 5 miles of new road and rail route. 

In 1956 it was decided to abandon the 
international rail link, and it then became 
possible to proceed with the construction of a 
high-level suspension bridge, giving the 
stipulated 120ft headroom for navigation 
over the south channel, to carry the inter- 
national highway. This bridge was built 
jointly, the Seaway Authority being respons- 
ible for the substructure and the Develop- 
ment Corporation for the superstructure. It 
was completed and handed over to the 
Cornwall International Bridge Company last 
December. The bridge has a main span of 
3840ft and a total length of 5000ft. The 
carriageway is 27ft wide, with a 4ft pavement, 
the approaches being on a gradient of 4 per 
cent. The consultants and contractors for 
the bridge were respectively D. B. Steinman 
and the American Bridge Company for the 
superstructure and the late Dr. Pratley and 
the McNamara Construction Company, Ltd., 
for the substructure. The Roosevelt Inter- 
national bridge, which was about 1300ft 
downstream, was previously demolished and, 
during the summer of 1958, a ferry service 
was used temporarily. 

The new international highway route is to 
be completed on the Canadian side by a 
high-level bridge across the north channel 
from Cornwall Island to the mainland. This 
bridge is due to be completed in 1961. The 
bridge will be about a mile long, with thirty- 
three steel continuous truss spans carrying a 
27ft roadway. The consulting firm for the 
bridge is again H. L. L. Pratley, with whom 
Foundation of Canada Engineering Corpora- 
tion, Ltd., is associated for the design of the 
substructure. The superstructure contractor 
is the Canadian Bridge Division of the 
Dominion Steel and Coal Corporation, Ltd. 
The principal substructure contractor is 
C. A. Pitts, Ltd., but part of the substructure 
is being built by Canadian Bridge, Ltd. 
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(formerly Sir Lindsay Parkinson (Canada), 
Ltd.). 


RE-ROUTING COMMUNICATIONS AND 
REHOUSING 


Apart from the Cornwall bridges, very 
extensive re-routing of roads and railways has 
been necessary along the shores of the 
“power pool,” especially on the Canadian 
side. Fig. 31, published with Part IX, 
showed the old and new routes on both sides 
of the border. On the Canadian side, new 
construction involved about 40 miles of 
main line railway and about 35 miles of main 
highway, with considerable work on re-routing 
transmission lines and other public utility 
services as well. On the U.S. side, over 
10 miles of new highway was built, apart 
from the diversions to the tunnel at Eisen- 
hower lock. 

A more serious aspect of the reservoir 
flooding was, however, the re-establishment 
of the homes of about 6500 people on the 
Canadian side of the river. This entailed 
the repositioning of the village of Iroquois 
and part of the town of Morrisburg, and 
also of six hamlets. The area affected was 
about 20,000 acres. 

A feature of the work was the transporting 
of houses bodily from their old sites to the 
new ones. The area was one of early settle- 
ment and many of the properties within the 
‘*power pool” were considered to be of 
special interest and worthy of preservation. 
About 550 houses were moved during the 
three years that the rehabilitation programme 
was in progress. 

Originally, house-moving was done with 
two Hartshorne machines, winch trucks and 
house-moving dollies. Houses up to 150 tons 
in weight were handled by the larger of the 
two machines. Each machine operated 
independently, picking up a house in the 
old town, moving it to the new site and plac- 
ing it over the foundation. Due to the 
width of these machines, however, access 
roads 45ft to SOft wide were needed between 
the two locations. At Iroquois this amounted 
to less than a half of a mile and was not a 
serious problem, but elsewhere a different 
technique was developed. 

A house-moving trailer was designed and 
fabricated which would carry a_ 100-ton 
house and which could travel on conven- 
tional roads. This trailer was fitted with a 
removable goose-neck and had the rear 
tyres and axle units spaced to 21ft widths to 
make full use of the existing roads and at 
the same time stabilise the load. Using this 
trailer, one house-moving machine was 
stationed in the old town and one in the new. 
One house-moving machine lifted the house 
from its foundation and placed it on the 
trailer for transport to the new town, and 
the second machine removed the house from 
the trailer and placed it on the new founda- 
tion. During the summer of 1956 an average 
progress of almost two houses a day was 
maintained. The trailer is shown in Fig. 40 
and the Hartshorne mover in Fig. 41. 


CHANNEL IMPROVEMENTS 


Little has been said about the vast amounts 
of dredging and excavation in the Inter- 
national Rapids section, or about the con- 
struction of the many miles of embankments 
which enclose the power pool on each side 
of the power house, and in the region of 
the locks and the Wiley-Dondero canal. 
However, the total quantities involved as 
quoted in Table III in Part I of this serics 
alone are sufficient to appraise the vast 
amount of work involved, merely in the 
earth-moving side of the scheme. 


THE ENGINEER 


Construction of the embankments fol- 
lowed much the same general lines as was 
described in Part II of this series for the 
Lachine section, and similar materials were 
involved. In the river works, successful 
dredging or excavation of the improved 





Fig. 40—Heavy trailer adapted for house moving 


channels to the limits specified was especi- 
ally important at one or two critical reaches, 
as was made clear in the earlier description 
of the hydraulic model investigations. 

The first of these critical areas was the 
Galop Rapids, where river velocities were 
up to 14ft per second before the new works 
were started. In the later stages of this 
work, Iroquois barrage was brought into 
use to allow gradual raising of the water 
level upstream from the barrage, to keep 
pace with the progress of channel enlarge- 
ment at the Rapids. Another critical area 
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was in the Cornwall Island reach, where 
the cross-channel Pollys Gut was discharg- 
ing about two-thirds of the river flow at 
high velocity into the south channel (see 
Fig. 31) where the flow had to make a 
90 deg. turn, just clear of the future entrance 
of Snell lock. Enlargement of the south 
channel to meet the 4ft per second limiting 
velocity for navigation, compensatory dredg- 
ing in the north channel, and training 
banks in Pollys Gut, solved this problem. 

Generally, the alignment of the improved 
navigation channels was selected to avoid 
changes in direction and cross-currents as 
far as possible. The outsides of curves 
were defined by straight lines, and the inside 
of the channel widened by l0ft per degree 
of change in direction. In fixing the dredged 
depth of the channels, allowance was made 
for loose rocks on the channel bottom, and 
for river surges due to wind. 

Canadian contractors for channel improve- 
ments and dredging in the International 
Rapids were the McNamara Construction 
Company, Ltd.; Marine Industries, Ltd.; 
C. A. Pitts Contractor, Ltd.; John Entwistle ; 
and the Canadian Dredge and Dock Com- 
pany. 


POOL RAISING 


The 14ft canal system was kept in use in 
the International Rapids section of the St. 
Lawrence through the constructional period. 
After Iroquois barrage and lock were com- 
pleted, the reach upstream was gradually 
raised in level, as we have already explained, 
and at this stage Iroquois lock was brought 
into use, against a head of 23: 5ft. 

Below Iroquois, however, the river 
remained unaffected as far as navigation 
was concerned, until the stage of “ pool 
raising’ was reached. It was considered 
that this operation should be carried out as 
quickly as possible, to give the minimum 
interruption to river traffic. The total 
capacity of the power pool is about 575,000 
acre-feet, which is not enough to affect the 
level of Lake Ontario seriously, so a rapid 
filling was envisaged, whilst still maintaining 
adequate flow downstream. 

The 14ft canal passed through the embank- 
ment on the Canadian side of the power 





Fig. 41—The Hartshorne house moving machine 
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house at a massive “closure structure ” 
built in reinforced concrete to take stoplogs 
which span right across the old canal. 
These stoplogs were placed in position at 
midnight on July 1, 1958, navigation between 
Prescott and Cornwall having been stopped 
at 4.a.m. on June 30. At the same time the 
gates of the new Massena intake were closed. 
At 4 am., the gates at Iroquois barrage 
were opened to pass a flow of 310,000 cusecs, 
and two hours later the ground sluices at 
Long Sault dam were progressively closed. 

At 8 a.m. on July 1, the cofferdam between 
Sheek and Barnhart islands, which had 
served to dewater the area on the upstream 
side of the power house, was breached by 
blasting. A second cofferdam at Ogden 
Island (Waddington) which closed off a 
length of newly excavated navigation channel, 
was also breached. By July 4 the “* power 
pool” was full, and navigation was resumed 
using the new U.S. Seaway, after an inter- 
ruption of only five days. 

Subsequently, the cofferdam on the down- 
stream side of the power house was pro- 
gressively removed, and work at the power 
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house advanced sufficiently for the first sets 
to generate power by July, 1958. However, 
the official opening of the power house, by 
H.M. the Queen and Vice-President Nixon 
jointly, was on June 27 this year. It is 
expected that all thirty-two of the generating 
sets will be installed and everything com- 
pleted by the end of this year. 


THOUSAND ISLANDS SECTION 


Above the extensive engineering works 
of the International Rapids, construction of 
the Seaway was limited to improving, by 
dredging, the 25ft navigation route already 
in use. Thus the depth has been increased 
to 27ft, and the minimum widths of channels 
to 450ft in restricted reaches, but with widths 
of 500ft to 700ft in open water. Most of 
this work was rock excavation. It was the 
joint concern of both the Seaway agencies, 
but was in fact carried out under the control 
of the U.S. Corps of Engineers. One other 
associated work is the construction of a 
high-level suspension bridge between Ogdens- 
burg and Prescott, which is now nearing 
completion. 


(To be continued) 


1000 H.P. Diesel-Electric Locomotive 


By O. S. NOCK, B.Sc., M.L-C.E., M.I.Mech.E., M.I.Loco.E. 


As the first main line diesel-electric locomotive to be completed under the British 

Railways modernisation plan, No. D8000 is a machine of particular interest and 

importance. In this article the author comments upon a series of tests carried out 

on the London Midland Region during July, August and September, 1958, and 
published by the British Transport Commission. 


HE “Type 1” 1000 h.p. locomotives 
were primarily intended for freight 
service and particularly for short haul freight 
transfer workings, as between the principal 
yards of the different regions of British 
Railways in the London district. On such 
duties, due to the intricacies of the inter- 
connecting routes and the density of traffic 
flowing on lines that conflict at many of the 
junctions, the time the locomotive is under 
power is small compared with the journey 
time, and considerable economies are to be 
realised by a change from steam to diesel 
operation due to the virtual elimination of 


a 


stand-by losses. The “ D.8000”’ class is, 
however, designed for general utility service, 
and has a maximum speed of 75 m.p.h. 
It is thus available for passenger service, and 
in determining the performance character- 
istics a number of tests were carried out using 
trains of passenger stock. As usual with 
tests conducted under the auspices of the 
Locomotive Testing Joint Sub-Committee, 
the performance and related fuel consump- 
tion of the locomotive were determined over 
its working range, and the results are pre- 
sented in the bulletin in such a way as to 
enable train schedules to be calculated. 
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THE LOCOMOTIVE 


The actual unit tested, No. D.8000, was 
the first of the class, built in 1957. It had 
run 18,650 miles before road testing began, 
and ran a further 2240 miles during the tests. 
Power is supplied by an English Electric 
type 8SVT, Mark 11 engine, which has 
eight cylinders arranged in ** V ” formation. 
The engine operates on the four-stroke 
cycle, and is pressure-charged from two 
Napier exhaust-gas turbo-chargers. The 
main generator is bolted solidly to the engine 
bearers. The free end of the crankshaft is 
extended to provide a drive to the radiator 
fan. The output of the engine is determined 
by the position of the driver’s controller 
operating pneumatically on the engine gover- 
nor. The speed of the engine and its corre- 
sponding output is infinitely variable between 
450 and 850 r.p.m. The controls are dupli- 
cated to enable the locomotive to be driven 
from either side of the cab. 

From the main generator, power is fed into 
four traction motors connected in series- 
parallel. The traction motors have three 
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Fig. 2—Designed motor efficiency 


stages of field weakening, and the gear ratio 
of 63:17 permits a maximum speed of 
75 m.p.h. All auxiliaries, with the exception 
of the radiator fan, are driven from power 
supplied by the auxiliary generator, which is 
overhung from the free end of the main 
generator. The main generator excitation is 
also supplied by the auxiliary generator, and 
a torque regulator in the main generator 
field circuit is automatically adjusted by the 
engine governor loading to the available 
engine horsepower. When running at 450 
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Rubber-mounted nose suspension 

Single reduction gear drive 

Maximum tractive effort 42,000 Ib 
at 26 per cent adhesion. At 
18,000A (main generator) 


Performance 


Braking ; Type : 

For locomotive vacuum con- 
trolled air brake and direct 
air brake 

For train vacuum braking 


Fig. 1—Type 1, 1000 h.p., B,-B, diesel-electric locomotive 


gauge widening, 34 chains 


Not fitted 
Through steam pipe provided 


400 gallons 


Train heating equipment 


Tank capacity 
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speed, further reduction in power is obtained 
by progressively reducing the main generator 
excitation. A general view of the loco- 
motive, with overall dimensions, is given in 
Fig. 1. 

In addition to the general particulars given 
below Fig. 1 the locomotive can be used in 
multiple working with the following seven 
types of diesel-electric locomotive now work- 
ing on British Railways. 


! 

Design | Wheel | Power 

| arrangement | type 

—_ _ {— ——— - —E 
L.M.R. 1160 h.p | B—B, 2 
L.M.R. 2300 h.p. | 1Ce—C, 1 4 
B.R.C. and W. 1100 h.p. B,—B, 2 
E.E. 1100h.p. ag _* 2 
E.E. 2000 h.p. Lon sal 'C—t,1 4 
E.E. 1000h.p. . R,—B, 1 
B.T.H. 800 h.p. enh B,—B, 1 


METHOD OF TESTING 


Prior to the road trials, the locomotive 
was subjected to static load tests at the 
Derby Locomotive Works Test Plant. It 
was found that there was a degree of hunting 
of the torque regulator, which gave rise to a 
fluctuation in current considered to be 
excessive for road testing purposes. There 
was also a certain disparity between the 
various cylinder peak pressures and exhaust 
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necessary attention prior to commencement 
of the road trials, which were then carried 
out on the route Toton—Leicester-Rugby- 
Market Harborough—Derby-Toton. The 
range of power output was investigated by 
conducting tests at five different settings of 
the controller, corresponding to nominal 
engine speeds of 450, 550, 650, 750 and 850 
r.p.m. At any given controller setting, 
engine speed, brake horsepower, and fuel 
consumption remain substantially constant, 
and all test measurements were made under 
these conditions. The first setting, at the 
minimum engine speed of 450 r.p.m., was 
selected to give the minimum power available 
with torque regulation. Full power is given 
at the maximum engine speed of 850 r.p.m. 
So far as practicable, each of these con- 
troller settings was maintained for the whole 
of a particular test run. Two or more runs 
at each setting were required to cover the 
range of road speed of the locomotive, that 
is, from 5 to 70 m.p.h. It was not found 
possible to exceed 70 m.p.h. during con- 
trolled tests, due to the absence of steep falling 
gradients on the test route. The first fifteen 
to twenty minutes of each run were devoted 
to warming up under conditions approaching 
those of a test. A graduated quadrant was 


setting to be reproduced on later test runs. 
During each test the Mobile Test Units 
were employed to control the road speed in 
suitable increments, that is of 5 m.p.h. at 
the higher and 24 m.p.h. at the lower speeds. 
The normal period for which each of these 
constant speed steps was held was from ten to 
fifteen minutes, according to circumstances. 
Throughout each test, continuous records 
of speed, drawbar tractive effort, and so on, 
were made on the Amsler recording table in 
the dynamometer car. Fuel consumption 
was measured by means of a precision grade 
displacement type flowmeter recording elec- 
trically on the Amsler table in 1-10 gallon 
increments. The layout of the fuel system 
was such that fuel consumption could be 
readily obtained from measurements on one 
flowmeter. The current and voltage measure- 
ments were recorded by readings at one 
minute intervals on the electrical instrument 
desk in the dynamometer car, thus: main 
generator current ; main generator voltage ; 
main generator field current; auxiliary 
generator current ; auxiliary generator volt- 
age; auxiliary generator field current ; 
engine revolutions per minute. 

The main generator output readings were 
supplemented by results from continuous 
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Fig. 4—Drawbar horsepower characteristics 


Fig. 6—Power distribution at 850 r.p.m. 
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the instrument desk, and these instruments 
were also used to record the field changes. 

The following additional measurements 
were made by test gauges in the locomotive 
cab: fuel temperature ; fuel pressure ; 
temperature of cooling water leaving engine. 
These readings were taken in synchronism 
with the observations in the car. 

In order to demonstrate the practical 
application of the test results to normal 
service conditions, a run was made with a 
load of 452 tons (fifteen coaches including 
dynamometer car) to timings estimated 
from the performance _ characteristics 
previously established. The test route was 
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Fig. 8—Actual drawbar tractive effort and horsepower 
characteristics obtained with 452 tons load 


le-Frith-Ambergate-Toton. The locomotive 
was worked at maximum power as far as 
practicable. As in the case of the tests at 
constant speed, the fuel consumption of the 
diesel engine and the electrical output of 
the main generator were continuously 
recorded in the dynamometer car. 


Appreciation of the test results contained 
in the bulletin, some of which are extracted 
in this article, will be the greater if the 
control system of the locomotive is clearly 
understood, and a reference to the principle 
of field diversion is desirable. If the loco- 
motive is considered to be standing at rest, 
and the controller is given sufficient opening 
to ensure movement, a high initial current 
flows through the traction motors to produce 
the necessary torque for starting purposes. 
When under way with fixed controller 
setting, the current decreases as the loco- 
motive accelerates, due to a steady rise in 
the back electromotive force of the traction 
motors corresponding to the increased speed 
of rotation of the armatures. This is accom- 
panied by progressive increase in the excitation 
and voltage of the main generator, which 
reach maximum values when the torque 
regulator has reached the limit of its travel. 
Beyond this point the decrease in current 
corresponding to any further increase in 
speed will take place at a virtually constant 
voltage due to the natural characteristics of 
the generator, and this is insufficient to give 
constant horsepower. Further acceleration 
in fixed traction motor field conditions 
becomes impossible, therefore, without un- 
loading the diesel engine. In the circum- 
stances, field weakening is employed to 
reduce the back electromotive force of the 
traction motors, and thus extend the speed 
range, by raising the current to such a value 
as will permit further acceleration without 
loss in power. The increase in armature 
current is made possible by diverting a 
percentage of the current which would 
normally pass through the field coils through 
a divert resistance, which is automatically 
connected in parallel at the appropriate 
speed. On the present locomotive there are 
three such stages of field diversion which 
permit road speed to be increased up to 
75 m.p.h. without unloading the diesel 
engine when working at full controller. 


In Fig. 3 are shown the designed rail 
tractive effort characteristics of the loco- 
motive, and it will be seen that with the 
maximum engine speed of 850 r.p.m. the 
net brake horsepower of 920 is equivalent 
to a rail tractive effort of 5000 lb at 60 m.p.h. 
The diagram indicates on the five curves 
relating to varying engine speed the points 
at which weakening of the field takes place. 
The actual rail tractive effort characteristics 
determined in the tests corresponded very 
closely indeed with the curves worked out 
by the manufacturers in the design stage. 
Fig. 2 shows the designed motor efficiency. 
One of the first items of performance to 
which a prospective user would naturally 


0:8; 





Cs 

Za 
2 = 
+ 
23 
Vo 
a= 
w= 
“3 

OSL Ree Cope Pere eg: See (eee 

0 10 20 30 40 50 60 70 

SPEED — M.P.H. 


G.C.V. of fuel—19,710 B.Th.U. per pound. 
Fig. 9—Variation in traction efficiency with speed and 
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turn is that of the drawbar horsepower 
characteristics, and these are shown in 
Fig. 4. Curves are included for five different 
engine speeds, and it will be seen that against 
the nominal 1000 b.h.p. of the locomotive 
the maximum drawbar brake horsepower 
is 700 at 40 m.p.h. and 600 at 60 m.p.h. 
The steps in these curves indicated the points 
at which field weakening takes place. Closely 
associated with the drawbar horsepower 
characteristics are the related basic fuel 
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consumption, and these are shown in Fig. 5. 
The efficiency is at its greatest at low speeds, 
thus providing for maximum economy with 
intermediate and transfer goods workings, 
rather than with passenger trains at higher 
speeds. 


PoweR DISTRIBUTION 

In view of the foregoing it is interesting to 
study an analysis of the various losses in 
the locomotive at varying speeds, and in 
Fig. 6 is shown the power distribution at 
maximum engine speed. From this it will 
be seen that it is the locomotive resistance 
that accounts almost entirely for the decrease 
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Based on drawbar tractive effort at 850 r.p.m. 
Tare weight of coach assumed to be 30 tons and gross weight 
33 tons to allow for passengers. 


Fig. 10—Relationship of trailing load, speed and 
gradient (coaching stock) 


in available drawbar horsepower as speed 
increases. The motor and generator losses 
remain virtually constant. In the bulletin 
corresponding curves are given for engine 
speeds of 750, 650 and 450 r.p.m.; details 
from these graphs have been extracted to 
show comparable results from road speeds 
at or near the maximum for each engine 
speed. 
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VARIABLE SPEED ROAD TEST 


The actual performance of the locomotive 
on the road, in maximum conditions of 
power output, is naturally of great interest, 
and in Fig. 7 is reproduced part of a dyna- 
mometer car record, with a trailing load of 
452 tons, worked, as far as possible, with 
full controller. While Fig. 7 gives some of 
the running data, the table on this page 
gives an analysis of the results. 

So far as power output was concerned the 
results are shown in the diagram Fig. 8, 
and an analysis of this shows a very close 
correspondence to a theoretical curve derived 
in constant speed tests. This correspondence 
enables train schedules to be calculated with 
confidence, not merely from the test results 
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Based on drawbar tractive effort at 850 r.p.m. 
Mixed vans and wagons with class 3 load. 


Fig. 11—Relationship of trailing load, speed and 
gradient, express freight stock (merchandise) 


but from the designed characteristics of the 
locomotive. 

From the data available some interesting 
graphs are included in the bulletin relating 
to the tractive efficiency in various conditions 


Results of Test with 452 Tons Train Load. Derby 
(Nottingham Road) Chapel-en-le-Frith 


Load and number of vehicles, tons tare... 452 (15) 
Distance : 

Actual miles ... ... ... ; — 51-5 
Under power, miles i 44-7 
Ton-miles (tare weight of waiting load) . 23,278 

Time : 
Actual running, min. 99 
Under power, min.... ; 83 
Drifting and braking, min. ... . , 16 
Average speed : 
On running time, m.p.h. 31-2 
Under power, m.p.h. 32 
Work done: available d.b.h.p. hours Petes 
braking) ... ‘ 809-23 
Average available erren under power... ... » ae 
Average available d.b.t.e. under power, Ib -- 6,800 
Fuel oil : 
Gross calorific value, B.Th.U. toon Ib 19.750 
Total used, Ib... <> an 
Used under power, lb. $20 
Average rate under power, Ib per hour ee 
Used while drifting and braking, Ib 11 
—_ rate while drifting and braking, ib per 
41-3 
Ibjavailabie d.b.h.p. hour under es neha 0-643 
Ib/mile on total fuel used . 10-32 
Ib/mile under power : ‘ . 11°63 
Ib/ton-mile on total fuel used... ... 0-0228 
Energy transmitted to trailing load dg 100, ese 
in total fuel, percentage ae 9-68 


Energy transmitted to trailing load by 100, energy 
in fuel used under power (traction a 
percentage wal sas s eae was 20-07 


of service. The diagram reproduced in 
Fig. 9 shows the variation in tractive effici- 
ency with speed and load while working 
passenger stock, and it can be said that this 
variation is commendably small. In the 
planning of train schedules two concluding 
graphs, Figs. 10 and 11, will be of much 
interest, as they show the relationship of 
trailing load, speed and gradient for pas- 
senger and express freight stock. 
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Adaptable Radio Transmitter Range 


WitH the object of enabling operators to 
build up a communications service which will 
keep pace with expanding requirements, Redifon, 
Ltd., Broomhill Road, London, S.W.18, has 
developed a range of medium-power h.f. trans- 
mitters and drive units capable of use in a 
variety of combinations. Basically this new 
G.420 series consists of nine 1-5kW p.e.p. high- 
frequency transmitters for the 1:5 M¢e/s to 
30 Mc/s range. Up to eight crystal-controlled 
channels are available in this band and some 
versions also include a variable-frequency oscil- 
lator drive. Transmitters supplied for manual 
frequency-changing by an attendant may be 
converted on site for motor-tuning by remote 
control, or for remote frequency-selection of 
separate r.f. units for each channel (when the 
transmitters are of multi-bay construction). 
Frequency-changing times are stated to be 
approximately thirty seconds with local manual 
control, from five to twenty seconds with remote- 
controlled motor tuning, and less than two 
seconds with remote selection of drive units. All 
transmitters are supplied for c.w. and m.c.w 
telegraphy and for telephony, using amplitude- 
modulated emission, and are adaptable to 
various forms of frequency-modulated waves by 
the addition of external units. Certain trans- 
mitters are supplied with single-sideband and 
independent sideband telephony facilities, but 
any one in the range can be adapted for these 





Transmitter with r.f. assembly rolled forward and 
individual r.f. units opened for inspection 


services subsequent to installation if desired, 
the necessary generator units being accommo- 
dated inside the cabinets. Transmitters from 
this range with single-sideband and indepen- 
dent-sideband facilities are being supplied to 
G.P.O. coastal radio stations in order to increase 
the range of public radio telephony service to 
ships at sea. 

The accompanying illustration shows the 
“ glide-out ’’ unit construction adopted in trans- 
mitters of the G.420 series for ease of servicing. 
All stages have metering, indicator lamps and 
coaxial outlets for waveform inspection. All 
transmitters except multi-bay versions with 
individual r.f. units for each frequency are 
housed in a single cabinet measuring 6ft high 
by 2ft 34in wide by 2ft 10in deep. 





PRECISION Too. Factory.—A new factory for the 
manufacture of precision tools has been opened by 
Moore and Wright (Sheffield), Ltd., at Handsworth 
Road on the outskirts of Sheffield to take over the 
production of the firm’s three previous establish- 
ments at Trafalgar Street, Meadowhead and Dronfield. 
For this factory a site of some 12 acres has been 
acquired and the main works building comprises 
nine 525ft long 31ft wide bays, with a senarate 
44,000 square feet office block incorporating a 
large canteen. 
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Oil and the Tractor 


A meeting of the Institution of British Agricultural Engineers was held at Earls 
Court, on Wednesday afternoon, to discuss a paper on ** Developments in Tractor 


Transmission Systems and their Lubrication,” by Mr. E. S. Bates.* 


The paper, 


some extracts from which are printed here, outlines the principles involved in 
the lubrication of the various kinds of gearing employed in agricultural tractors. 


RITISH tractor manufacturers differ from 
nearly all others by incorporating the 
hydraulic circuit in the transmission lubrica- 
tion system. The requirements of a fluid 
for a hydraulic lift system are : 

(a) Flow freely at low temperature. 

(6) Be viscous enough at high temperature 
not to leak too easily. 

(c) Not to attack rubber seals. 

(d) Not to attack copper. 

(e) Not to foam. 

(f) Not to rust nor emulsify with water. 

A high quality straight mineral trans- 
mission oil can meet part of all these require- 
ments, of course, but there is a great deal of 
room for improvement left. In this context 
viscosity alone is much more important to 
the tractor user than has previously been 
recognised. The tractor with thicker oil not 
only takes longer to do certain jobs but 
even may not be capable of doing them at 
all until the ambient temperature increases. 
This is because the transmission oil is too 
thick to flow at an adequate rate through 
the valves and porting of the hydraulic lift 
system. Now one of the most important 
advantages of mechanisation is the freedom 
that it gives the farmer to plan work ahead 
and keep to a reasonable time-table. As the 
cost of labour goes up it is increasingly 
necessary for farmers to give thought to 
reducing working time by working at the 
highest practical working speed : in this 
matter hydraulic lift systems play a very 
important part. The important thing is that 
the oil be not thin enough to leak past 
valve seats, sealing rings, &c., and so the 
hydraulic lift will not let-down under 
load. This is a very important safety feature. 

In cold weather the time for an operation 
with the hydraulic lift is dependent on engine 
speed, but if engine speed is too great the 
hydraulic circuit relief valve will lift thus 
slowing down the time for the operation to 
be completed. This also introduces the 
variable of oil viscosity which is dictated by 
(a) oil quality and (4) temperature. 

Due to high temperatures transmission 
oils are apt to deteriorate in quality more 
readily in the Sahara than they do in Sweden. 
Eighteen tractors of six different makes 
have been on test for more than twelve 
months in Algeria using multi-purpose oil 
throughout the tractor. To quote a few 
examples only, in one tractor, the V.I. of 
the multi-purpose oil in the transmission 
was reduced from 115 to 107 in 764 hours’ 
use. In another make of tractor the same 
multi-purpose oil in the transmission was 
reduced from 115 to 109 in 1358 hours of use. 
In neither case is the let-down rate of the 
hydraulic lift increased nor leakage from 
casings increased : a very important safety 
feature. With transmission bulk oil tem- 
peratures exceeding 100 deg. Cent. (over 
212 deg. Fah.) the oxidation inhibitor has 
been so effective that a gain in performance 
of the hydraulic system can be noted in 
winter time. 

Multi-purpose oils are now used in 
transmission and hydraulic systems as well 
as engines. Thus they must meet the require- 





* Technical Services Branch, British Petroleum Company, Ltd 


ments of the transmission and hydraulics 
already outlined and in addition the summer 
and winter requirements of the spark igni- 
tion and diesel engine. The diesel engine 
requires a heavy duty oil. 

Since a multi-purpose oil is required also 
to stand up to borderline lubrication con- 
ditions in the gearing, the load carrying 
capacity of the oil must be improved. The 
additive selected must not damage rubber 
seals nor copper piping in the hydraulic 
system nor must it have any undesirable 
effects when used in the engine. In this 
respect the additive must also be ‘ water- 
resistant ’’ because some additives which 
might appear inert in fact break down in the 
presence of water and then attack on copper, 
&c., begins. At the same time thought 
must be given to choice of an anti-foam 
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laboratory on the finished oil in accordance 
with a prescribed test method. Cross- 
sections of typical seals used by tractor 
manufacturers are immersed in the finished 
oil for thirty-eight days at 180 deg. Fah. 
The samples are measured for swelling, 
shrinking, hardening or softening. Lubri- 
cating oil from Middle East crude is par- 
ticularly good in producing only slight 
hardening and neither swelling nor shrink- 
ing. Generally, naphthenic stocks cause 
swelling and paraffinic stocks shrink seals 
to an undesirable extent, i.e. more than 
6 per cent volume. 

The viscosity index will hardly alter in 
use in the engine thanks to improved addi- 
tives available to-day, but the high rates of 
shear experienced in the sliding of gear teeth 
(up to 6000ft per minute) will cause loss of 
V.1. effect in the transmission. Although 
this does not matter to the gears it is desir- 
able to have a stable V.I. improver additive. 
A shear test rig in which the additive is 
circulated through an injection system im- 
posing a high rate of shear is employed for 
this selection. 

The finished oil will also be engine and 
gear rig tested in the laboratory before going 
to a field trial period of from twelve to twenty- 
four months’ duration without transmission 
oil change. A _ satisfactory multi-purpose 

oil gives an I.A.E. gear 
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test result of 105 Ib, 
which places it higher 
in rig test value on aver- 
age than the heaviest 
= grade straight oil cur- 
rently recommended. 

The field trials by 
extending engine oil 
change periods will 
determine the efticacy 
of detergent, anti- 
oxidant, V.I. improver, 
load improver, and 
anti-foam additives in 
combination with 
selected base oil blends 
in the engine. 

Now that automatic 
transmissions are 
becoming standard 
+] fitments to motor-cars 
standardised test pro- 
cedures for oils are 
|» 000 being evolved _ by 
manufacturers and in 
course of time will 
surely be accepted by 
oilsuppliers. The speci- 
fication requirements 
of Automatic Trans- 
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Gear oils shown are automobile and tractor gear oils of viscosity index 95, 
gear oils can also be 80 V.1. in which case the viscosities correspond at 100 deg. Fah. with 
the band width below, but the slope is steeper. 


additive. Whilst the straight transmission 
oil does not require it, it is more than likely 
that the multi-purpose oil which also contains 
detergent, anti-oxidant and V.I. improver 
additives for the engine will foam at the 
entry to the gear pump of the hydraulic 
system if without anti-foam additive. For 
obvious reasons this is undesirable. 

The foaming test as conducted on the 
finished oil in the laboratory is a guide only 
and field tests in a variety of tractor makes 
should be conducted to verify that foaming 
at the hydraulic circuit gear supply pump is 
not detracting from performance. 

The rubber test is also conducted in the 


J 
100 has wide acceptance 
in English - speaking 
countries, 

This specification is 
designed to obtain a 
highly refined mineral oil containing deter- 
gent, anti-oxidant, V.I. improver, and anti- 
foam additives with oiliness agent and pour 
point depressant if needed. The high 
temperature in the presence of air in the 
torque convertor coupled with the small 
capacity of oil in circulation produces the 
need for detergent and anti-oxidant com- 
binations. The V.I. improver is needed to 
cover the temperature range —30 deg. 
to 300 deg. Fah., as there are bearings to be 
lubricated also. The fact that these additives 
are present will also promote foaming and 
as foaming produces loss of transmission 
efficiency an anti-foam additive is imperative. 


Tractor 
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Finally, of course, the finished oil must be 
non-corrosive, non-rusting, and not attack 
rubber. Fig. 1 shows the typical viscosity 
characteristic. 

By submitting the fluid to a heating test 
not only the efficacy of the additives in 
preventing precipitation and sludge are 
noted, but also evaporation of the fluid 
due to its volatility. 

In addition to the laboratory tests the 
transmission fluid is tested on the road for 
2000 miles and also in a car installed in a 
cold chamber. 


HypDROSTATIC DRIVE 


In the longer term the incremental effect 
of a depleted agricultural labour force will 
mean even more complex machinery being 
utilised to take the place of human skills. 
Higher wages will be demanded thus increas- 
ing the incentive of the farmer to expedite 
the work of the farm with the least loss of 
time and in the most efficient manner. 
These factors in themselves will focus the 
attention of engineers on to hydraulics so 
that the more hydraulically-operated equip- 
ment is brought into use the greater the 
proportion of installed horsepower that 
will be expended through the hydraulic 
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CONVENTIONAL TRACTOR. 
B.B. GOVERNED B.M.E.P. ECONOMY 
PROPOSED FOR HYDROSTATIC TRACTOR. 





medium. Ultimately it becomes logical that 
all the power needed, including tractor 
propulsion, be provided hydraulically. 

The efficiency of a mechanically geared 
tractor transmission operating always in the 
intermediate ratios can be taken as 92 per 
cent from no load to full load, after the oil 
has warmed up. The efficiency of hydro- 
static drive varies however from 70 per cent 
at quarter load to 85 per cent at full load, 
whilst that of the torque convertor will lie 
between 85 per cent and 92 per cent depend- 
ing on the design of the convertor and the 
number of mechanical gears added to it. 

Despite this it is possible that the hydro- 
static drive tractor will produce a lower 
annual fuel bill than its competitors so long 
as the output of the diesel engine can be 
so regulated in relation to the output of the 
pump that it always runs at its optimum fuel 
consumption. It may be argued that as a 
tractor is not always fully loaded! a differ- 
ence such as 70 per cent and 92 per cent in 
transmission efficiency will wipe out the 
gain in engine fuel economy settings, but 
this can be checked in farm practice. A 
survey was conducted on a 360-acre farm, 
using a conventional diesel tractor weighing 
4755]b and engine developing 38 b.h.p. 
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On the belt the engine delivered 35-7 belt 
horsepower and the maximum fuel con- 
sumption recorded was 2-5 gallons per hour 
and the minimum 0:5 gallon per hour.? The 
sixteen farm jobs recorded (by Bryan) can 
be conveniently placed in groups to which 
has been added haulage (based on the 
author’s own field experiments) in order to 
round out the normal farming year. 

Group A: Field work, ploughing, heavy 
cultivation, harvesting standing crops. 

Group B: Field work, light cultivation 
and root crops. 

Group C : Field work, haymaking and 
grass cultivation. 

Group D: Haulage. 

Group E : Barn work, heavy. 

Group E, : Barn work, light. 

Out of a total annual consumption of 
1740 gallons of diesel fuel, category A and 
E, work, which demand from 80 to 70 per 
cent installed brake horsepower account for 
57 per cent of the total fuel consumption, 
although the time spent is only 42 per cent 
of the annual hours. On this particular 
farm a hydrostatic drive tractor would 
therefore be operating for the greater part 
of the time where its transmission efficiency 
is highest. Unfortunately we do not know 
the fuel economy characteristics of this 
engine quoted in the paper other than that 
at full power rated speed its fuel consump- 
tion is 0-485 1b per brake horsepower per 
hour. If we accept it as the optimum and pre- 
sume that this optimum figure is maintained 
with falling engine speed increasing brake 
mean effective pressure down to one-third of 
installed brake horsepower then so long as 
the required variable output from the hydro- 
static transmission can be obtained by 
reducing the speed of the engine and main- 
taining brake mean effective pressure fairly 
constant it should be possible to keep the 
engine at its optimum fuel setting for a wide 
variety of farm jobs requiring from 30 per 
cent installed horsepower upwards. If we 
make another assumption, i.e. fuel sp.gv.= 
0-840 we can calculate what the fuel con- 
sumption for the hydrostatic drive tractor 
on this particular farm would be, assuming 
various transmission efficiencies relative to 
the power output : 








| Fuel used by | Fuel used by At 
Work normal hydrostatic percentage 
category | tractor | tractor efficiency 
Gallons | Gallons 
A dom Tas 886 recorded | 870 estimated 82 
B  ... _..| 393 recorded | 320 estimated 75 
Cc | “Ti recorded | (65)* estimated | 70 
D_... _...| 198 author's | (166)* estimated) 67 
} estimate 
E, and E, ... 192 recorded 192 recorded Belt work 
Total ...; 1740 per annum | 1613 per annum 





* Assumed optimum consumption at low engine speed is 
0-600 ib per brake horsepower per hour. 


If these assumptions are considered reason- 
able this case shows that the hydrostatic 
tractor can return the same consumption as 
a conventional tractor. In fact, if the engine 
and transmission are correctly matched the 
hydrostatic tractor may even have a lower 
fuel consumption. Obviously engines should 
be selected for this application which have 
a very good fuel economy envelope with 
minimum fuel consumption over a wide 
speed range and the hydraulic pump output 
control design such that it can take full 
advantage. This is a bigger factor than the 
transmission efficiency (Fig. 2). Finally, 
there is the sobering thought that the step- 
less drive itself may produce added eco- 
nomies in working cost per acre and that 
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the overall transmission efficiencies quoted 
here are extremely conservative. 

Not only fuel economy may be bene- 
ficially affected but first cost and replace- 
ments by doing away with mechanical gear- 
ing altogether in favour of hydrostatic drive. 
If the pump, controls, and motor can be 
installed cheaper than gears then replace- 
ment life can be the same as ground 
components and engine. Only the “T” 
structure need carry the full life of the 
tractor. This should help the development 
of hydrostatic drive. 

An automatic transmission fluid may 
prove desirable, because of its suitability 
for a wide range of temperatures. Much of 
the future oil quality requirement, however, 
lies at the mercy of the machinery designer. 
By attention to port, orifice, and valve 
design foaming can be minimised. The size 
of reservoir plays an important role in 
releasing foam and in resisting oxidation. 
The largest possible reservoir the tractor can 
accommodate is needed to provide a large 
surface area, longer time for circulation per 
unit quantity, and also place for a sub- 
merged pump thus obviating the need for a 
booster pump. In addition, improved cool- 
ing of the oil will result so that longer life 
can be expected. 


F REFERENCES 
1E. S. Bates, 1.B.A.E., 1949, “ Tractor Engines and their 
Fuels.”’ 
* Bryan, S.A.E. 
September 12, 1946. 
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Stoving Enamel 


A ONE-COAT stoving enamel known as “* Berger- 
cron,’ now being made by Lewis Berger (Great 
Britain), Ltd., is based upon acrylic resins with 
special modifying ingredients and it gives, on 
baking, a hard, insoluble, infusible coating when 
applied to practically all metals. This enamel 
can be applied by all conventional methods— 
spraying, dipping, roller or flow coating, &c.— 
and its physical properties can be varied to 
provide degrees of high corrosion resistance, 
durability or flexibility to suit particular require- 
ments. 

No primer is applied on the metal when using 
this new enamel, which is usually applied to a 
thickness of about 0-0016in, or the equivalent of 
a conventional primer and enamel. It is normally 
stoved at 350 deg. Fah. for thirty minutes, 
although the essential properties are not lost if a 
temperature of 300 deg. Fah. is used. By stoving 
at 375/380 deg. Fah., the processing time can be 
halved, but in the event of the stoving time 
being inadvertently increased up to double the 
rated period there is no discoloration or damage 
to the finish. In a special application described 
by the maker, flame curing at a temperature of 
1000/1200 deg. Fah. is etfected in four to five 
seconds on steel razor blades. A_ blade so 
treated can be immersed in boiling water for 
two minutes without damage to the coating. 

Tests carried out by the maker have shown 
that an extremely hard surface finish is coupled 
with effective adhesion to a metal, whilst it 
offers excellent resistance to detergents and 
humidity. In these tests stove enamelled parts 
have been exposed for 1000 hours at 95-100 deg. 
Fah. and 100 per cent relative humidity, and 
completely immersed in water at 100 deg. Fah. 
for 4000 hours. Coatings have also successfully 
withstood a standard detergent solution of 
24 per cent concentration for forty-eight hours at 
a temperature of 160 deg. Fah. 

A point of particular interest in connection 
with metal stove enamelled with “ Bergercron ”’ 
is the flexibility of the coating which enables 
subsequent firming and machining operations. 
It is stated that holes can be punched or drilled 
in finished sheets without the enamel flaking or 
cracking back round a hole. This flexibility is 
advantageous in preventing damage to a stove- 
finished component as a result of accident or 
mishandling during assembly or other processes 
of manufacture. 
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Failure of Malpasset Dam 


The UPPER VIEW shows Malpasset dam at the time of its completion, and 
the two LOWER VIEWS show the dam site and the valley of the Reyran after 
the catastrophic failure of the dam last week. The dam was the key structure 
in the water supply of a large area in the eastern part of the Var department, 
and it formed a reservoir close to the French Mediterranean coast with a useful 
storage of 25,000,000 cubic metres. !t was a thin arch structure with a maximum 
height above the stream bed of 60m (plus a further 6-5m of foundations below 
the stream bed level) and a maximum thickness, near its base, of 6-91m ; the 
crest thickness was 1:°5m, the upstream radius of the arch 105m at the crest, 
and the subtended angle 135 deg. The valley profile at the site is trapezoidal, 
30m across at the bottom, and 180m across at the crest level. 


Ministry of the Interior to investigate 
the failure are known. But inferring 
from the i'lustration alone, it would 
appear that the failure may have origin- 
ated at the left abutment. There is a 
large block of concrete lying close 
behind this abutment, which may have 
been part of the intake (which included 
a chamber for energy-dissipation). Other- 
wise, little of the concrete of the dam 
is visible, though some of it appears to 
be just beneath the aircraft wing. The 
iliustration on the LEFT of the page 
shows the devastation in the valley 
immediately below the dam, the distance 
downstream where some of the shat- 
tered concrete lies, and the height of 
the flood marks conveying an idea of 
the violence of the failure and the 
consequent flood. According to the 
correspondent in The Times, the right 
bank abutment is in gneiss, but at the 
left abutment for most of the way 
down the side there is no trace of 
even the foundations of the dam ; 
only a smooth shale-like surface so 
friable that it crumbles underfoot.” 
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These details were given in a description of the dam by M. J. Dargeau, chief 
engineer of the Rural Services Department, published by the French journal 
Travaux at the time of the Fifth Congress on Large Dams. Malpasset dam, M. 
Dargeau stated, was built ‘‘ under the direction and control of the Rural Services 
Department with the technical assistance of the consulting engineer's office of 
Messrs. Coyne and Bellier "’; the main contractors were Entreprises Leon 
Ballot and Gianotti Freres, drilling and grouting was done by S.I.F.P., Bachy, 
Etablissements Neyrpic was responsible for the sluice valves, and the Société 
Coloniale at L’Estaque-Marseille supplied the cement. 

Construction of the dam started in April, 1952, and was completed in thirty 
months. The constructional methods generally appear, from M. Dargeau’s 
description, to have followed the lines which would normally be expected in 
a structure of this kind. For instance, the dam was built in seventeen blocks, 
each 13-5m in length with contraction joints between them ; the concrete had 
300 kg, or in some cases, 250 kg, of cement per cubic metre, with customary 
stipulations for aggregate grading and water-cement ratio. A scour culvert 
passed through the dam near its base, and a steel intake pipe 0-9m in diameter 
passed through it at the 79-5m level. There was a spillweir at the crest, at 
level 100-4m. The geology of the Reyran basin was described by M. Dargeau 
as ‘a synclinal carboniferous zone enclosed by the metamorphic horizons of 
the base Massif of the Esterel.’’ 

The LOWER ILLUSTRATION shows the dam after failure, from upstream 
The great majority of the main bulk of the dam has completely disappeared ; 
however, the lowest parts of the dam in the stream bed appear to be intact, 
and the scour culvert is evidently functioning. The right abutment is also 
intact, and the concrete has broken away close to it at the construction joints, 
giving a stepped appearance. At the left abutment, it is difficult to trace the 
line of the dam, and it appears from the illustration that there is an inclined 
plane of rock exposed. Any attempt at explanation of the failure must neces- 
sarily be conjectural until the findings of the committee appointed by the French 
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Programme Controlled 
Turret-Head Drilling 


Machine 


The prototype of a new design of turret-head drilling 
machine with programme control was recently demon- 
strated by Vero Precision Engineering, 
machine up to 600 holes of six different diameters can be 
drilled in an automatic cycle. On the right the machine can 
be seen in operation fitted with a steady bush and bracket 


attachment, and drilling a plate component. 


TURRET-HEAD drilling machine 
developed by Vero Precision Engineering 
Ltd., of Southampton, is provided with a 
tape controlled programming equipment 
by which the settings of the table and the 
indexing of a six-spindle turret are effected 
automatically throughout a drilling sequence. 
Up to 600 holes in six sizes can be drilled 
in a component in a preset pattern and 
guaranteed tolerances of +0-003in on this 
machine. Its turret-head chucks take drills 
up to fin and the 32in by 9in table has a 
longitudinal traverse of 24in and a cross 


traverse of 12in. The 16in vertical travel of 


the knee gives a maximum setting distance 
of 20in between the spindle and table. 

The electro-mechanical co-ordinate set- 
ting equipment of Airmec, Ltd., High 
Wycombe, which is supplied with the 
machine, is so arranged that during the 
table positioning movement the turret is 
simultaneously indexed to present the appro- 
priate drill, tap or reamer in its operative 
position. The Airmec “ Autoset’’ co- 
ordinate setting system operates by accur- 
ately measuring the total angular rotation 
of the lead screw by a servicing head known as 
a ‘ positioner,” one of which is fitted on 
each of the table lead screws. Each lead 
screw is driven by a reversible motor through 
a gearbox and clutch. In the table setting 
operation, when a lead screw has nearly 
reached its required position a signal is passed 
to a control unit, causing the electric motor 
to change to half speed. At another point 
much nearer to the final position a second 
signal is passed by the positioner to a 
magnetic clutch which disengages direct 
drive and brings in a 25:1 reduction gear. 
[The run-in to the final position then takes 
place at slow speed and as soon as the lead 
screw reaches its position the magnetic 
clutch is disengaged and the table stopped 
simultaneously. 

With this arrangement initial table move- 
ments are effected at the top speed of lin 
per second, reducing to a secondary approach 
speed of 4in per second and a final position- 
ing speed of 0-02in per second. To mini- 
mise the effects of backlash error in the 
lead screw the drive is so arranged that the 
approach to final position always takes place 
in the same direction. 

The makers point out that lead screw 
inaccuracies can be restricted to less than 
0-0005in per foot, but if a closer degree of 
precision is required on a machine a correct- 
ing cam can be incorporated in the drive to 
compensate for cumulative lead screw errors. 
By the use of special jigging the guaranteed 
drilling accuracy of the machine can 
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Lid. On this 


be reduced from +0:003in to -;0-00lin. 

The control equipment for the machine is 
mounted in a separate cabinet, and the 
programme is punched in a 4in wide plastic 
tape some 70ft long—which is sufficient for 
a programme of 600 complete operations. 
The programmer is situated in an easily 
accessible recess in the rear of the control 
cabinet and on it the tape is fed from one 
roller to another. At each setting position 


Programme controlled turret-head drilling machine with control cabinet 


the tape roller drive is stopped by a light 
shining through a locating hole on to a 
photo-transistor. The table co-ordinate set- 
tings and other information relating to each 
drilling cycle are read off the tape by spring- 
loaded pins which only bear on the tape 
when it is stationary. 
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The drill head is driven by a 4 h.p. a.c. 
motor giving six electrical speed changes, 
any of which can be selected from the tape. 
Drive is transmitted through a three-cone 
pulley by which the most suitable range of 
spindle speeds can be selected for the material 
being drilled, the overall range available 
covering 300 to 6000 r.p.m. The drill head 
with its front cover removed can be seen in 
our last illustration. In this head each 
of the spindles has 
in the indexing turret 
an associated _ slide 
carrying adjustable 
dogs which operate 
the micro-switches of 
fine feed and depth 
stop controls. Other 
microswitches are used 
to signal to the contro! 
unit when a drilling 
cycle starts and is 
completed. A standard 
three-wafer, six-posi- 
tion rotary switch at 
the top of the turret 
controls its indexing 
movements and select- 
ion of — individual 
spindle speeds. 

An air hydraulic 
system is used for 
effecting the spindle 
feed motions. In the 
sequence of operation 
under automatic con- 
trol, once the table 
has been correctly 
positioned and the 
right spindle as indic- 
ated on the tape has 
been selected, a 
*“ start” signal is sent 
to the main air contro! 
valve for the spindle 
feed. Air then ad- 
mitted into the air 
hydraulic system 
moves the spindle 
downwards until the 
fine feed micro-switch 
is operated. This switch 
controls a_ solenoid 
pilot-operated valve 
which causes the hydraulic oil to be 
diverted through an adjustable restrictor 
valve, when the spindle can move down- 
wards at the selected feed speed. This 
feed continues until the depth stop micro- 
switch is operated to reverse the main air 
control, returning the spindle to its top 
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position, de-restriction of the passage of 
the hydraulic oil giving a fast return move- 
ment. If on certain operations, such as 
tapping, it is necessary for part of the upward 
movement to be at fine feed rate, this can be 
achieved by punching the appropriate signal 
on the tape. 

Spindle selection is initiated by an appro- 
priate signal from the control and should 
the turret not be located on the spindle 
indicated it indexes until the rotary switch 
coincides with the required spindle. The 
indexing relay then closes to stop further 
turret rotation and a start signal is sent to 
the control to begin the machining opera- 
tion. 

For certain classes of work the drill heads 
can be fitted at each spindle with a guide 
bush of the appropriate drill size as shown in 
the illustrations. At each drill a lever, spring 





The feed control micro- 


Indexing turret control unit. 
switches on the lower left-hand part of the head are 
operated by adjustable dogs on the bars 


loaded in the downwards direction, carries a 
bush. A rigid bush steady bracket is fixed 
to the stationary column of the machine and 
its bore is located in line with the spindle 
axis. In the drilling operation initial down- 
wards movement of the spindle inserts the 
bush into the steady bracket bore until its 
head arrests further movement. The drill 
passes on through the bush to carry out the 
drilling operation whilst guided in the same 
way as with a slip bush in a conventional 
drill jig. It is stated this equipment enables 
tolerances within +0-002in to be easily 
achieved. 

The makers of the machine claim that the 
wide range of drill sizes and spindle speeds 
provided with the automatic control system 
allows the economic drilling of components, 
plates, printed circuits, &c., in any quan- 
tities from twelve upwards, without need 
for costly templates or drill jigs. Means of 
manual setting and control incorporated in 
the equipment facilitate and speed the 
production of components in small numbers 
and the drilling of templates. 





Heavy Furt Om FirmG Unit.—Urquhart’s 
(1926), Ltd., has extended its range of packaged oil 
firing units with the MacFlame series designed to 
burn residual fuel oil with a viscosity of 960 seconds 
Redwood. There are five models which cover the 
range of 1,450,000 to 5,500,000 B.Th.U. per hour 
and have a maximum fuel rate from 115 Ib to 450 Ib 


per hour 
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Agricultural Machinery at Earls Court 


The Smithfield Show and Agricultural Machinery Exhibition began at Earls 
Court, London, on Monday morning and will end this (Friday) evening. 
Traditionally, the title of the show emphasises the exhibits of prime cattle which 


are again up to the customary high standard. 
By far the greater part of it is taken up by a 


fraction of the exhibition space. 


But the livestock occupies only a 


machinery display which demonstrates the continuing progress of agricultural 
engineering. 


LTHOUGH it has not been staged at 

Smithfield for well over a hundred 
years, the exhibition of cattle and other 
livestock which is held in London in the 
first week of December is traditionally 
known as the Smithfield Show. Since the 
war, the words “ and Agricultural Machinery 
Exhibition ” have been appropriately added 
to the title, for the exhibition—the only one 
of its kind held annually in London— 
regularly presents a vast quantity of machinery 
and components. The organisation of the 
exhibition is undertaken by a committee 
representative of the Smithfield Club, the 
Agricultural Engineers 


Association and the _ d&TH control RANGE 
Society of Motor Man- i 
ufacturers and Traders. at 
. *f . pak 
This country’s agri- () Wax 
cultural machinery ower 


industry makes a valu- 
able contribution to 
engineering produc- 


TRACTORS AND ENGINES 

For a general survey of the machinery 
exhibited at this year’s Smithfield Show it is 
appropriate to begin with the tractors. 
Among the wheeled tractors, there are some 
developments designed to increase efficiency 
for agricultural use and for work outside the 
farm. 

One such development has just been 
announced by The David Brown Corpora- 
tion (Sales), Ltd., Meltham, Huddersfield. 
This company is showing a tractor equipped 
with what is designated the ‘* Implematic ” 
all-purpose hydraulic system. It is claimed 

















tion. It has recently 
been described by a 
farmer-economist* as a 
“* brand-new colossus,” 
the turnover of which 
has gone up from 
£3,000,000 in 1935 to 
£142,500,000 in 1958. 
It is estimated by the 
Association of Agri- 




















culture that in the 
United Kingdom there 
are now 1000 firms 
producing agricultural 
machinery and spares, 
employing between 
them 39,500 full-time 
operatives. But half 
these firms each 
employ fewer than ten men and 900 employ 
fewer than 100. Only about 130 firms have 
an annual output worth more than £25,000. 
There are seven firms, all tractor manufac- 
turers, which are responsible for approxi- 
mately 85 per cent of the agricultural 
machinery industry’s total output. Another 
interesting statistic is that, for each worker 
employed, the industry exports annually 
about £2300 worth of its products. Last 
year, for example, exports of British tractors 
and other farm machinery reached a value of 
approximately £100 million. One-third of 
these machinery exports went to Common- 
wealth countries. But a somewhat surpris- 
ing trend in recent years has been for coun- 
tries which are already industrialised to 
purchase an increasing quantity of farm 
machinery from other countries. As a 
result of this trend, the U.S.A. now buys a 
considerable amount of British agricultural 
machinery. It is claimed, in fact, that one 
out of every twenty-five wheeled tractors 
sold in the U.S.A. is entirely British 
made. 


ae T. Beresford, National Provincial Bank Review, November, 
1 b 
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** Implematic ’’ tractor hydraulic system 


that this development resolves a problem 
which has beset farmers ever since linkage- 
mounted implements were introduced over 
twenty years ago, namely, the incompatibility 
between automatic draught control and depth 
wheel control. The ‘ Implematic”’ tractor 
is capable of operating either of these two 
main classes of mounted implement. A 
single control lever is used to operate either 
kind of implement, the same lever being 
used for the application of the traction 
control unit which, it may be recalled, is 
the firm’s anti-wheel slip device enabling 
the transfer to the tractor’s rear wheels of 
a controlled proportion of surplus imple- 
ment weight. To provide for implements 
without depth wheel, the ‘ Implematic ” 
system, illustrated diagrammatically here- 
with, incorporates an arrangement known as 
“traction and depth control” (T.D.C.). 
The top link is spring-loaded and is under 
compression from the draught forces acting 
on the implement. Compression of this top 
link actuates, through a Bowden cable, the 
movement of a hydraulic valve. For any 
given control lever setting, the implement 
goes into work until the set draught is 
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achieved. As the ground conditions vary, 
the draught automatically increases or 
decreases as does pressure in the top link ; 
this in turn causes the hydraulic valve to 
move. When the draught increases, the 
valve allows more oil to be pumped into the 
lift cylinder so that the implement is raised 
and the draught restored to the preset figure ; 
when the draught decreases, oil is allowed 
out of the lift cylinder, permitting the imple- 
ment to go deeper into work. When the 
tractor is working implements fitted with 
depth wheels, the hydraulic system operates 





Perkins six-cylinder, 76 b.h.p. agricultural diesel engine 


in exactly the same manner and, similarly, 
traction control is applied by movement of 
the lever. 

The ** Implematic”’ system is to be the 
standard equipment of the David Brown 
950 tractor, production of which started 
earlier this year (THE ENGINEER, January 30, 
1959). Another addition to the standard 
specification of this tractor is the provision 
of a differential lock to give additional 
protection against wheelspin especially when 
using trailed equipment. 

The tractors shown by Massey-Ferguson, 
Ltd., Coventry, include the various models 
of the M-F. 65 and M-F. 35. The M-F 35 
was introduced three years ago, the diesel 
version having a four-cylinder engine rated 
at about 37 b.h.p. A new engine has now 
been produced for this tractor. Its desig- 
nation is M-F. 3-A-152 and it is a three- 
cylinder diesel developing a maximum torque 
of 110 1b ft at 1250 r.p.m. The engine, which 
is fitted with chromium plated liners, is 
designed to give 37 b.h.p. at a maximum 
speed of 2000 r.p.m. Furthermore, the 
design incorporates many parts identical 
with the 50 b.h.p. diesel engine of the M-F 
65 tractor. Coincident with the introduction 
of the new engine, the “35” is to have a 
new clutch and its fuel tank capacity is being 
increased to 84 gallons. One of the “35” 
tractors exhibited is a high-clearance version. 
The 702 industrial tractor, described in our 
issue of October 2, is also exhibited with 
its digger and loading shovel attached. 

The tractors exhibited by International 
Harvester Company of Great Britain, Ltd., 
259, City Road, London, E.C.1, include the 
the B275, a 35 b.h.p. machine, to which 
there is now fitted a two-speed power take- 
off. The standard p.t.o. speed on British 
tractors is 540 r.p.m. and for some time 
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there has been debate as to the desirability 
of following the lead given last year by the 
American Society of Automotive Engineers 
in the establishment of a second p.t.o. 
speed of 1000 r.p.m. With this two-speed 
arrangement, International Harvester claims 
that non-standard machines operating at 
about 700 r.p.m. can be satisfactorily driven 
by reducing the tractor engine speed yet 
retaining good engine torque characteristics. 
Hydrostatic transmissions for tractors are 
demonstrated on two stands. Reference to 
the system evolved by the Dowty Group, 
Ltd., Cheltenham, has 
already been made 
in these columns (THE 
ENGINEER, August 21, 
1959). Originally the 
name ‘“ Transmatic ” 
was applied to this 
transmission, but in 
future it is to be known 
as ‘*Dowmatic.”’ 
The hydrostatic trans- 
mission system devised 
by Joseph Lucas, Ltd., 
Birmingham, working 
models of which are 
exhibited, was des- 
cribed in detail in our 
issue of October 23. 
Manufacturers of oil 
engines with particular 
application to agricult- 
ure are well represented 
at the show. Perkins 
Engines, Ltd., Peter- 
borough, is exhibit- 
ing an agricultural 
“engine, the “* Six 288 
(TA),” which is off- 
ered for large self- 
propelled combine 
harvesters and is suitable for medium or 
heavy wheeled and crawler tractors. The 
engine, illustrated herewith, is a six-cylinder, 
vertical, in-line unit, 3-Sin bore and Sin 
stroke, capable of developing 76 b.h.p. at 
2000 r.p.m. ; the maximum torque is 207 Ib ft 
at 1400 r.p.m. The engine is fitted with a 
C.A.V. distributor fuel pump and has 
*‘ built-in ’’ calibration. Dry, pressed-in 
cylinder liners are incorporated and there is a 
12V ‘ Thermostart ” heater in the induction 
manifold to assist starting in cold weather ; 
a water manifold is fitted along the combus- 
tion face of the cylinder head to ensure 
uniform cooling. An auxiliary drive shaft is 
provided on the nearside of the engine to 
drive the lubricating oil pump, fuel lift pump 
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and fuel injection pump, the exhauster and 
fuel injection pump being driven in line. 

Another new engine which has _ been 
designed for farm use is the “* ACI ” single- 
cylinder air-cooled diesel manufactured by 
Bamfords, Ltd., Uttoxeter, Staffs. It is 
capable of developing up to 64 b.h.p. at 
1800 r.p.m. The drive can be taken from the 
flywheel end of the crankshaft with an 
extension shaft or, alternatively, from the 
half-speed shaft, a further variation being a 
pulley bolted direct to the flywheel. 

Several makers of engine accessories are 
also exhibiting. On the stand of Simms 
Motor Units, Ltd., East Finchley, London, 
N.2, there is displayed a large 3-D photo- 
graph of the “* Minipump,” a new fuel 
injection pump for diesel engines having a 
capacity of up to 14 litres per cylinder. 
Three, four and six-cylinder models are 
available. The body which contains the 
pump elements and fuel passages is machined 
from solid steel, instead of aluminium alloy 
as in the firm’s larger fuel pumps. The 
method of fuel control, it is stated, is similar 
to that on the Simms “* A” pump in which 
the partial rotation of the pump plungers 
opens spillports sooner or later in the stroke 
as desired. An arm at the lower end of each 
plunger engages with a fork on the control 
rod, the latter moving under the influence of 
the governor and the accelerator pedal. The 
excess fuel device and the maximum fuel 
stop are built into the governor casing. 


HARVESTING MACHINES 


It is doubtful if in any part of the farming 
cycle mechanisation has progressed as rapidly 
as in the harvesting of all kinds of corn and 
grass crops. As usual, there are many 
harvester-threshers, or ‘ combine-harves- 
ters,” as they are familiarly called, exhibited 
at Earls Court. As these are machines which 
must perform several operations—cutting a 
standing crop, conveying it to the threshing 
drum, separating the grain from the chaff, 
and disposing of chaff, straw and any trash— 
they, of necessity, have more moving parts 
than most other agricultural machinery. 
Free running, under the most difficult con- 
ditions, is an essential ! 

The harvesting of grass and forage crops is 
a matter which continues to receive the close 
attention of agricultural engineers. The 
exhibits of machinery in this category are 
numerous, many of them demonstrating 
considerable versatility. There are many 
machines available for the cutting of grass 
and other green crops for silage making, 
and the results of research into this 





David Brown ‘“ Super-Hurricane ”’ silage and green-feeding machine 
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operation become increasingly apparent. — The 
David Brown Albion Division, Huddersfield, 
is showing a combined silage cutting and 
green-feeding machine which, provisionally, 
is called the “ Super-Hurricane.” It com- 
prises a moving-floor trailer with a rear- 
mounted flail forage harvester. The com- 
plete machine, which is power take-off 
driven, is hitched directly to a tractor, and 
operates as an in-line outfit. The flail 
cutter unit is fitted with castor wheels and 
can be raised and lowered hydraulically. 
With this unit in the lowered position, cutting 
and loading are carried out simultaneously, 
the cut crop being fed forward into the 
trailer through the harvester chute. When 
the trailer is full the flail cutter unit is raised 
clear of the ground hydraulically, as shown 
by our illustration, and the entire outfit is 





Maize attachment for Lundell forage harvester 


driven to the silage pit, where it is reversed 
into position for off-loading, and the flail 
unit lowered to the ground. A baffle plate 
in the rotor housing of the flail unit is 
rotated to blank off the chute and provide a 
rearward exit for the crop. The moving- 
floor mechanism in the trailer is then put 
into motion and the crop is fed by means of 
three sets of shredders to the rotating flails, 
which blow it through the rearward opening 
directly into the silo. The direction of dis- 
charge can be varied by movement of an 
adjustable deflector plate, enabling the cut 
crop to be distributed evenly to all parts of 
the silo without need for any spreading by 
hand. In designing this outfit, special 
attention has been paid to the requirements 
of “zero grazing.” A cross-conveyor 
attachment has been designed for fitting to 
the unit to give direct discharge of the cut 
crop to the ground or into feeding troughs. 

The flail forage harvesters exhibited by 
Lundell (Great Britain), Ltd., Lingfield, 
Surrey (now associated with Allied Iron- 
founders, Ltd.) include the ** Super 60°’ which 
is offsct to the tractor and which has a cut- 
ting width of 4ft 10in. In recent months, 
tests have been made with this machine on 
talli—and rather tough—crops such as maize 
and sorghum. The maize attachment, which 
we illustrate, is fitted to the front of the 
harvester, its function being to guide the 
maize stalks into the cutting cylinder. This 
attachment carries its own rotor which is 
equipped with six heavy duty knives, each 
18in long, forming a cylinder 22in in dia- 
meter. An adjustable shear bar enables 
the chopping and laceration of the crop to 
be controlled. 

A German machine designed to expedite 
the task of conventional haymaking is the 
Colman-Fella tedder exhibited by Colman 
and Co. (Agricultural), Ltd., 20-21, Tooks 
Court, London, E.C.4. It is power take-off 
driven and is hitched to the back of a tractor 
operating a side-mounted grass mower ; 
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two operations are thus performed simul- 
taneously. The central shaft of the tedding 
cylinder is divided into two parts by a flexible 
coupling and there are two sets of six rods 
on which tines are arranged. The flexible 
coupling is so placed that, when in operation, 
an angle is formed between the two shaft 
members ; this gives the thicker part of the 
swath built up by the mower’s mouldboard 
rougher treatment than the rest. The grass 
is tossed against a large hood which partially 
encloses the tedding cylinder and is then 
carried from 4ft to Sft through the air and 
lands lightly in a wide swath on the stubble. 
This enables air to circulate freely thus 
assisting rapid drying. 

A new baler, introduced recently by Inter- 
national Harvester Company of Great Britain, 
Ltd., 259, City Road, London, E.C.1, is 
illustrated herewith. This power take-off 
driven machine is designed to produce bales 
from 18in to 42in in length and up to 70 Ib 
in weight. The crop is picked up by five 
rows of tines and a fully floating short auger 
acts as a cross-feed, discharging into a large 
storage area which is cleared every four- 
fifths second by triple packer fingers. These 
pass the material into a I4in by 18in bale 
chamber. The knife plunger, which rides on 
spring steel runners, has a speed of seventy- 
five strokes a minute. The baler is fitted 
with a weatherproof four-ball twine com- 
partment and has a long, adjustable drawbar 
to ensure maximum manceuvrability. 

The handling and stacking of hay or straw 
bales is one of those laborious tasks on a 
farm that now show signs of becoming 
fully mechanised. A number of bale elevators 
and tractor-operated bale loaders are exhi- 
bited. One of the latter, which we illustrate, 
has been designed by a farmer and is being 
made by Barford (Agricultural), Ltd., Grant- 
ham. It is a simple attachment which can 
be fitted to most standard hydraulically- 
operated front-end loaders. It operates on a 
mechanical claw principle and, actuated by 
the weight of the load, a stack of eight bales 
is grabbed by the sides, lifted, carried and 
deposited on a trailer. On release of the 
weight, the claws open sideways and permit 
the loader to be withdrawn without disturbing 
the load on the trailer. 


OTHER EQUIPMENT 


show naturally includes a 
of tillage implements for 
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acreages and for market gardening, sprayers, 
root crop harvesting machines, grain dry- 
ing and storage equipment and dairy 
machinery. Then, too, there are machines 
and implements which do not fit directly into 
any of these classes but which are important 
to mechanised farming and good husbandry 
at home and overseas. 

Land drainage, for example, is a matter 
which calls for unremitting attention. A 
number of trenching and ditch cleaning 
machines are on view. That which we 
illustrate is the Leeford tractor-mounted 
ditch cleaner and digger, the concessionaire 
for which is F. A. Hughes and Co., Ltd., 
4, Stanhope Gate, London, W.1l. The 
machine incorporates a telescopic boom 
system and can be operated by most tractors 
equipped with hydraulic lift. It will deal 
with ditches up to 6ft wide and 6ft deep, 
the spoil being ejected to be spread on the 
land or, if desired, emptied into a trailer 
towed behind the machine. The bucket 
assembly travels on a heavy tubular section 
from the ditch to the discharge point and 
back again to the ditch, the cross traverse 
of the bucket being controlled by a hydraulic 
ram. The lifting and lowering of the bucket 
are controlled by a second hydraulic ram 
and a third ram operates the digging, scooping 
and discharge motions. When discharging, 
the bucket is moved through nearly 270 deg. 
round a static paddle which pushes the earth 
out. Counterweights are fitted on the side 
of the ditcher to counteract the weight of the 
full bucket and a 6 cwt counterweight is also 
mounted on the front of the tractor. 

A new implement shown by Bomford and 
Evershed, Ltd., Salford Priors, Evesham, is 
the * Sapper’ reardozer. The maker claims 
that it represents an entirely new approach 
to the problems of control and wheel adhesion 
encountered when wheel tractors are used 
for earth-moving. This implement is designed 
for use with Massey-Ferguson tractors and is 
shown fitted to a Massey-Ferguson 65. 
The reardozer is carried by the normal three- 
point linkage and takes full advantage of the 
tractor’s draught control system. A reversing 
mechanism enables it to respond to thrust, 
the weight of the implement being auto- 
matically transferred between the cutting 
edge and the rear axle, giving maximum 
wheel adhesion and penetration under all 
conditions. The operating linkage has been 
designed to give a closely controlled floating 





International Harvester pick-up baler 
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Barford bale loader 


action. An additional feature is that the 
blade can be turned round to become a 
heavy duty rear grader, automatic draught 
control being retained. A reversed control 
outfit to solve the problem of driver comfort 
when operating for long periods, and a 


detachable scarifier for the breaking up of 


hard ground are available as extras. 

Our final illustration shows an immersion 
hydro-cooling plant for vegetables, which is 
exhibited by J. and E. Hall, Ltd., Dartford, 
Kent. The process consists basically of the 
immersion of freshly-cut vegetables in water 
at a temperature just above freezing, the aim 
being to assure a “* field fresh ’ appearance. 

The conveyor hydro-cooler consists essen- 
tially of a tank approximately 3ft 6in to 7ft 
wide and 40ft long, with a chute at one end 
and a sloping mechanical lifting conveyor at 
the other. The depth of water in the tank is 
16in to 20in. A horizontal electrically-driven 
slatted conveyor is fitted above the tank and 
is So placed that the lower run of the conveyor 
is just below water level. Crates are passed 
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Leeford ditch cleaner and digger 


in lanes down the chute into the water, and, 
due to their natural buoyancy, float up and 
press against the underside of the horizontal 
conveyor, which propels them gently to the 
far end of the tank. The sloping con- 
veyor then elevates the crates to a convenient 
height of approximately 3ft 6in, whence they 
are removed by an operator. 

In conclusion, we mention some magnetic 
plates for farm grain or meal conveyors which 
are exhibited by Wolseley Engineering, Ltd., 
Witton, Birmingham. They can be installed 
quickly and easily into existing grain or feed 
chutes and, once fitted, will draw out any iron 
and steel which may have become accidentally 
mixed with the grain or meal, thus protecting 
both animals and machines. The magnets 
are permanent and require no wiring or 
electrical fitting of any kind. The only 
maintenance necessary is to clean any pieces 
of steel off the plates at regular intervals. 
The magnets used are of a well-proved 
industrial design and are available in a range 
of sizes and strengths. Those shown are 





Hall hydro-cooling plant for vegetables 


suitable for a 6in chute, where the depth of 
material does not exceed 24in and the chute 
does not slope at more than 45 deg. The 
plates are usually fitted to the base of the 
chute and are supplied with a hinged flap at 
one side which allows them to be opened and 
cleaned easily. It is stated that normal 
vibration does not affect the magnetic 
strength. 


Hunting Probe for Indicating Liquid 
Levels 


THE United Kingdom Atomic Energy Author- 
ity has devised an instrument called a “ hunting 
probe liquid level indicator ’’ which can be used 
to measure changes in the levels of various liquids 
with very high accuracy—amounting in one par- 
ticular application to under one-tenth of a 
millimetre over a range of 10m, or better than 
one part in one hundred thousand. It could be 
used to provide very fine control in water- 
moderated reactors where the height of the 
water in the core is the factor determining the 
power level. Hey 

Major components in one application are a 
datum which is a spring-loaded contact plate ; 
an electrical probe with a platinum point contact 
suspended from a stainless steel wire wound on 
a Stainless steel drum ; a split field d.c. motor, 
a thyratron and a level indicator. ve! 

Initially, with the probe out of the liquid, 
a change-over switch is actuated, which 
energises the first field of the motor and turns 
the drum, allowing the probe to descend. As 
soon as the point of the probe touches the 
surface of the liquid, a circuit is completed 
which fires a thyratron. This energises the 
second field of the motor with twice the current 
in the first field, over-riding it and turning the 
motor in the opposite direction. The probe is 
thus raised until contact is broken with the | 
liquid surface, when the cycle is repeated. 
Accordingly the probe will “ hunt above and 
below the surface of the liquid, but such is the 
speed of response of the circuit that the ampli- 
tude of motion of the probe is only a few 
thousandths of an inch. The mean position of 
the probe is the true level. The hunting motion 
can be taken up so as not to be repeated by the 
pointer, the latter always indicating the mean 
position. The pointer on the level indicator ts 
arranged to rotate only once for a very small 
change of level and the number of turns is 
given on a second diale ‘ 

The gauge described here is virtually indepen- 
dent of the nature of most liquids. It is so 
sensitive that it can be used with demineralised 
water, and will operate with a resistance of up 
to 20 megohms between contact and earth. 


{Reply Card No. E7791] 
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LETTERS AND LITERATURE 


Letters to the Editor 


(We do not hold ourselves responsible for the opinions of eur 
correspondents) 


LIGHTWEIGHT DIESEL TRAINS 


Sir,—I have just read your report of 
Mr. R. A. Smeddle’s paper on diesel trains 
in THE ENGINEER dated September 25, 1959, 
pages 309-310, and am rather astonished 
about the great emphasis placed on light 
weight. 

I have made extensive use of the diesel 
trains around Birmingham and as long as 
the maximum speed is less than 40 m.p.h. 
they are extremely comfortable, but in 1958 
my family travelled by diesel express to 
Malvern in the leading coach and the lateral 
oscillations at high speed could only be 
compared with some of the grimmer tortures 
in the fairground at Blackpool. Fortunately, 
the journey only lasted an hour, but the 
shock to the nervous system was so severe 
that when later in the year we contemplated 
travelling to Swansea, my wife ordered me to 
find a steam train at all costs. We have 
actually travelled to Swansea since by diesel, 
making sure of our seats in the centre of the 
train, and it was certainly more comfortable, 
but nowhere near as smooth-running as the 
main line steam corridor stock. 

In my opinion, the L.M.S. main line 
corridor stock is the most comfortable coach 
I have ever ridden in, and those of your 
readers who travelled on the “ Coronation 
Scot”’ before the war will confirm the 
excellent riding at high speed. Surely the 
weight and stiffness of the train as a whole is 
responsible for this. 

If railway passengers of the future are to 
be persuaded to sit in trains for periods 
varying between two to eight hours at high 
speed, whether diesel or electric, they must 
be guaranteed a degree of comfort equal to 
the present main line steam trains. None 
of the diesel services at present operating 
from Birmingham are designed to give it 
because they are all too light. 

E. L. M. SHIPWAy 

Birmingham, 27, 

December 7, 1959. 


MORAL DIGNITY OF PLEASURE 


Sir,—Many of your readers, I feel sure, 
will find pleasure from your comment, in 
to-day’s issue, on pleasure! The world in 
general is continually being reminded that 
the pace of technological and social change 
is now more rapid than ever it was, but | 
wonder sometimes if those reminders are 
taken very seriously. Undoubtedly, it is an 
out-of-date idea that “‘ we ought to feel a 
twinge of conscience whenever we indulge 
in any pleasurable activity ” but an important 
corollary to that surely is that work, whether 
extending over many hours or few, must be 
conscientiously performed if leisure is to be 
fully enjoyed. Providing outlets for people’s 
leisure hours is already an_ extensive 
and, in some cases, a lucrative business, the 
moral value of which is frequently a subject 
for argument. Perhaps we all need to learn 


a bit more about the most satisfying use of 
leisure. Lord Chandos’s suggestion that 
the Government, institutions, firms, and 
other organisations, should pay more atten- 
tion to the arts is an excellent one. It is to 
be hoped, however, that it will not spark 
off a demand for the setting up of a Ministry 
to promote leisure and pleasure. It is still 
a good idea for us all to find ways and 
means of doing something for ourselves ! 

W. JAMES 

Potters Bar, 

Middlesex, 

December 4, 1959. 


THE IMPERISHABLE TRAM 


Sir,—May I add one further quotation 
to the interesting collection in your Editorial 
of November 13. 

The second verse of John Arlott’s poem 
“Southampton ” is as follows : 


“ Galleon tram-cars gong and rattle 
Round the Bargate to the Quay 
And the unexpected glimpses 
Of a grey, unsea-like sea.”’ 


This was published in his volume “ Of 
Period and Place ’’ by Jonathan Cape, 1944. 
J. P. M. PANNELI 


Engineer to the Board, 
Southampton Harbour Board, 
Southampton, 
December 2, 1959. 


Book Reviews 


Lubrication of Bearings : Theoretical Prin- 
ciples and Design. By E. J. RADZIMOvSskKyY, 
The Ronald Press Company, 15, East 
26th Street, New York 10, U.S.A, 
Price 10 dollars. 

JUDGED from the number of books on the 

subject published recently in the United 

States of America, the design of bearings is 

regarded there as a subject of increasing 

importance. In so far as the general basic 
principles have been fairly well appreciated 
for some seventy years, some speculation as 
to the cause of this interest may be warranted. 

Reynolds’ paper was published in 1886 

which, among other things, led to the 

invention by Michell of the tilting pad 
bearing. This was the only great inventive 
step in the development of plain bearing 

practice and, as it occurred over half a 

century ago, one wonders why so much 

attention is now being paid to basic lubrica- 
tion science. 

The reasons for this are twofold : first, 
the duty demanded of bearings during the 
major part of the intervening period was such 
that sufficiently satisfactory designs could be 
arrived at by trial and error methods so 
that there was little need for designers to be 
well acquainted with theory. There was 
therefore little demand for textbooks in 
which the theory was expounded. The 
development of mechanical engineering has 
led to situations where greater demands are 
made on bearings, sometimes in unusual 
environments. The development of the gas 
turbine and nuclear power are instances of 
this. Designers in satisfactorily meeting 
such demands have had to pay closer atten- 
tion to theory and have revealed inadequacies 


which have led to a spate of research work. 
The present work meets the demand for a 
complete exposition of classical theory but 
does not begin to remedy the inadequacies 
of that theory. 

The book has been written to provide the 
basis for a one semester course in lubrication 
for graduate students and undergraduate 
students of senior standing. Some five 
chapters are devoted to exposition of Rey- 
nolds’ theory and its application to slider 
bearings. Then about forty pages are taken 
up with the discussion of the behaviour of 
an idealised concept without counterpart in 
mechanical engineering, namely the journal 
bearing without side leakage. Reality is 
more nearly approached in the following 
chapter where Kingsbury’s leakage factors 
are applied to theoretical values obtained on 
the assumption of infinite length. This 
brings the reader to the point reached by 
Swift in 1932. No reference is made to 
this original treatment nor to the classical 
advance made by the same author in his 
exposition in 1937 of the fundamentals of 
bearing stability. Indeed, this important and 
difficult topic is dismissed in a page without 
any attempt at mathematical treatment. 

Having indeed devoted the major part of 
the book to classical theory, the author has 
space for only perfunctory treatment of such 
important questions as oil flow, thermal 
equilibrium and instability. Moreover, there 
is no serious treatment of experimental 
evidence nor any attempt to assess the 
validity or limitations of the theory in the 
light of such evidence. This, coupled with a 
neglect of modern theoretical work (e.g. the 
approximations introduced by Du Bois and 
Ocvirk or the calculations of Sassenfelt and 
Walter are not mentioned) must deprive the 
book of any claim to be a comprehensive 
treatise. 

This is admittedly an educational work 
in which the more difficult aspects of the 
subject appear to have been avoided, no 
doubt out of kindness to the student. We 
equestion, however, the value to him of 
rigorous mathematical treatment on _ the 
basis of questionable assumptions, and we 
are certain that the practising designer will 
find the emphasis and content of the book 
at variance with his real needs. 


The Work of the Public Health Engineer. 
By L. B. Escritt and S. F. RicH. Mac- 
donald and Evans, Ltd., 8, John Street, 
Bedford Row, London, W.C.1. Price 75s. 

Tus well-produced book, which has now 

gone into a third edition after several 

reprints, is based on the work of A. J. Martin 
under the title of The Work of the Sanitary 

Engineer. In the first part there are two 

introductory chapters on the definition of 

the public health engineer and an outline 
of his work including the writing of speci- 
fications, although the example of an 
inaccurate specification of ten lines on page 

28 is not “shortened considerably” by 

replacement with fourteen lines as claimed on 

page 29! In Part II there are four chapters 

on law and administration (pages 49 to 90) 

which are well known to the municipal 

engineer but not to others, such as the con- 
sulting engineer, for whom the book may 
have its value. 

In Part III (pages 111 to 244) the whole 
subject of water supply is covered as far as 
it is possible to do so in so few as 100 pages, 
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and in this varied subject the authors have 
been wise to enlist the help of E. S. Boniface, 
F. H. Edmunds and H. R. Lupton, the well- 
known authorities on certain aspects of 
water supply, hydrogeology and pumping 
respectively. Nevertheless, certain parts of 
this section should be modified and co- 
ordinated in future editions because, as they 
stand, they tend to give wrong impressions. 
Thus on page 118 lakes seem to be particularly 
subject to contamination. The Bunter series 
(page 127) is hardly equal to the Chalk for- 
mation in importance as a water-bearing 
formation, although a square mile of out- 
crop of each may be. The Chalk probably 
yields four to five times as much as the 
Bunter in Britain. Again on page 126 the 
“cone of depression” is mentioned but 
nothing about the amount of rain percolating 
into the underground system, nor is there 
anything very much about underground 
water contours. Similarly on page 147 
the three driest years applied to the cumu- 
lative diagram for ascertaining the yield of 
an impounding reservoir, is, of course, a 
particular case which dies hard and advant- 
age might have been taken to give some 
indication of run-off from rainfall for periods 
other than the three driest consecutive years. 
The description of the siting of a service 
reservoir (page 156) might have been usefully 
expanded, not merely stating that the water 
should be stored near the town but also 
that it should be sufficiently high to com- 
mand the district but not so high as to 
necessitate pumping the whole of the supply 
at prohibitive cost. On page 116 the Flood 
Committee of the Institution of Civil Engin- 
eers’ report, which is based on a vast amount 
of authenticated data of run-off, is rather 
scantily treated, and the word “ neverthe- 
less’ can be misunderstood. A good deal 
of the water supply section, therefore, wants 
carefully re-writing and co-ordinating. Pos- 
sibly some aspects should be omitted as not 
being in the province of the public health 
engineer. 

Part IV, the sanitation in houses, cold and 
hot water systems, fittings, traps, vents, 
tanks, is a convenient transition from water 
supply to sewerage and land drainage 
(Part V) and sewage treatment and dis- 
posal (Part VI). These parts are more 
comprehensive than the rest (pages 335 to 
771, over 400° pages) and are well thought 
out. The last chapter contains a somewhat 
brief account of public cleansing. 

Despite our criticisms the book is still to 
be recommended as a first rate contribution 
to the practice of the treatment of sewage, 
the methods of disposal of sludge, and the 
law in relation thereto, with subsidiary 
information on water supply, public cleans- 
ing and the work of the public health 
engineer. 


History of the Gear-Cutting Machine. By 
Rospert S. Woopsury. The Technology 
Press, Massachusetts Institute of Techno- 
logy, Cambridge 39, Massachusetts, U.S.A. 
Price 3.00 dollars. 

To anyone interested in toothed gearing and 

methods of producing it, this is a fascinating 

book, albeit rather expensive. A thirty-page 
section, headed ‘* The Mathematics of Gears,” 
outlines the history of suggestions for the 
forms of gear teeth and of methods of 
laying them out. The greatest preoccupation 
in this field was with attaining minimum 
tooth friction, this being specially important 
for clock gears, where, however, departures 
from exact conjugacy of tooth-form are not 
seriously detrimental. Not until the Indus- 
trial Revolution did primary attention begin 
to shift from friction to smooth running. 
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Similarly, as hinted in a section on “ The 
Clock and Instrument Makers,” it was about 
then that gear-cutting machines began to 
change from lightly loaded instruments into 
special machine tools with good capacity for 
removing metal quickly. 

A fifty-page section records the history of 
“* Production Gear-cutting Machines ”’ from 
about a.D. 1800 and might perhaps have 
emphasised that tooth-generating processes 
soon made most of the mathematics of gears 
superfluous, although few seem to have 
appreciated the fact. To anyone who chafes 
at the persistence of antiquated ideas about 
gears and the general resistance to any 
suggestion that their technology becomes 
greatly simplified when stripped of useless 
Victoriana, this book offers the wry solace 
that advances in gearing have always been 
appallingly slow. We learn that the cycloid 
tooth-form was studied at least as far back 
as 1451 and that after 240 years it was shown 
to be inferior to the involute, but that another 
140 years had to elapse before involute teeth 
were actually used and a further sixty before 
they started to become common. In 1835 
Whitworth built a machine that could 
produce gears of the involute form recom- 
mended in 1694 by the hobbing process that 
had been known since 1768. This combina- 
tion, widely used in the last sixty years, 
rendered the form-cut cycloid gear obsolete 
for power-transmitting gears but text-book 
exposition of gearing still employs termino- 
logy that obscures the fact. As this history 
shows, the half-century is the appropriate 
unit of time for recording progress in ideas on 
gears. 

In reading the section of this book on the 
mathematics of gears, one gains some idea 
of the extent of the labour of centuries in 
discovering, forgetting, rediscovering, advo- 
cating, opposing and suppressing pieces of 
information about the geometry and opera- 
tion of toothed gears. The process still 
continues without real gain, the only advances 
over the last hundred years having been in 
manufacturing techniques. Traditions never 
really die and by living may hinder progress. 
An example mentioned in this book was the 
reluctance of practical men, with the restric- 
tions of the cycloidal tooth system in mind, 
to believe that a single involute generating 
cutter may produce accurate tooth-forms in 
gears having any number of teeth. The 
depressing feature here is that the point can be 
demonstrated quite simply by cutting a few 
gears with different numbers of teeth and 
meshing them together. Unfortunately, the 
scientific method of making a trial instead 
of merely talking about it does not convince 
the practical man who has had a few theo- 
retical ideas firmly implanted in him. He 
may refuse the evidence of his own eyes, if 
some tenet tells him that it cannot be done, 
This part of the book is an excellent review 
of the slow, tortured approach of a few 
simple ideas to acceptance by a majority of 
those interested in the subject. In gearing 
technology, general acceptance of anything 
less than a hundred years old seems impos- 
sible. 

Willis showed in 1841 that a worm is 
simply a helical gear with a small number of 
teeth and a short lead, and although at least 
one patent was taken out on this idea many 
years later, it is sometimes strenuously denied 
even with the twentieth century more than 
half-spent. 

It appears from this book that there has 
always existed the regrettable tendency to 
make gear geometry seem highly mathe- 
matical and, in some practical men, the 
equally regrettable tendency to believe it and 
to take unction from the doing of super- 
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fluous sums. Conversely, the lack of any 
kinematic need for any precise tooth-form in 
clock gearing permitted practical men to let 
imagination run riot in this subject and to 
use tooth-forms that no mathematician could 
explain! In referring to some of the diffi- 
culties encountered in early applications of 
the hobbing process, the author mentions the 
belief that the axis of the hob must be given a 
precise angular setting relative to that of the 
work, but does not make it clear whether he 
also accepts this myth. There is great 
reluctance to believe that the helical character 
of a gear tooth is defined by a length (the 
common lead of the helices that compose it) 
rather than by any particular angle, even 
though the mode of setting up a hobbing 
machine to cut a helical gear should make the 
matter clear. 

The author concludes by saying that the 
gear-cutting machine “embodies at once 
fine mathematics, mechanical ingenuity and 
machine work of the highest order” and 
might have added that these three attributes 
are in steeply rising order of importance. A 
gear-cutting machine may be made without 
any use of mathematics beyond arithmetic 
and without any mechanical devices less than 
a century old, but there is no substitute for 
precision. 

It is quite clear that much library research 
has gone into the preparation of this book 
and an extensive bibliography is quoted. 
There are numerous illustrations of great 
historical interest and the story ends at about 
the year 1915. 


Package Design Engineering. By K. BROWN. 
Chapman and Hall, Ltd., 37, Essex Street, 
W.C.2. Price 68s. 

IN the years since the late war, considerable 

attention has been given to the subject of 

correct and efficient packing of materials 
and equipment to ensure full protection in 
transit and storage. In connection with 
engineering, scientific and military equipment, 
packaging has increasingly become a field 
in which a number of firms have specialised 
and, as the author of this book says, “* the 
state of the art has progressed rapidly in the 
engineering approach to package design.” 
The book is based upon a course in 
industrial package design prepared for the 
University of California at Los Angeles. It 
first deals with the basic fundamentals in 
static and dynamic mechanics, strength of 
materials and stress analysis required by an 
engineer to give a background for solving 
structural and dynamic packaging problems. 

Various forms of mountings and suspension 

systems are given in detail, followed by 

discussions on the properties of containers in 
different materials, and notes on dehumidifi- 
cation and pressurisation. 
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The Directory of Opportunities for Graduates, 
1960. Cornmarket Press, Ltd., 1, Lower James 
Street, London, W.1. Price 8s. 6d. 

Machine Design. Third Edition. By R. C. Patel 
and A. D. Pandya. Acharya Book Depot, Baroda, 
State of Bombay, India. Price Rs.12.50. 

Kinetics of High-Temperature Processes. Edited 
by W. D. Kingery. Chapman and Hall, Ltd., 37, 
Essex Street, London, W.C.2. Price 108s. 

Property Measurements at High Temperatures. 
By W. D. Kingery. Chapman and Hall, Ltd., 37, 
Essex Street, London, W.C.2. Price 132s. 

Principles of Frequency Modulation. By B. S. 
Camies. Iliffe and Sons, Ltd., Dorset House, 
Stamford Street, London, S.E.1. Price 21s. 

Sixth Anglo-American Aeronautical Conference, 
Folkestone—1957. The Royal Aeronautical Society, 
4, Hamilton Place, London, W.1. Price 126s. 

Problems in Strength of Materials. By R. S. 
Paradise and G. A. Church. Blackie and Son, Ltd., 
17, Stanhope Street, Glasgow, C.4. Price 25s. 











10-Ton Magnet Cranes for 
a Beam Mill 


Two magnet cranes of unusual design have been supplied by 
the Wellman Smith Owen Engineering Corporation, Ltd., for 
stacking beams at the Lackenby universal beam mill of 
Dorman Long (Steel), Lid. Each of these cranes is designed 
to handle beams up to 36in by \64in by 260 /b per foot with 
lengths from \6ft to 90ft, and stack them into nested piles, 


as shown in the illustration on the right. 


WO magnet cranes were specially designed 

by the Wellman Smith Owen Engineering 
Corporation, Ltd., of Parnall House, Wilton 
Road, London, S.W.1, for installation in the 
universal beam mill which was put into ser- 
vice at Lackenby by Dorman Long (Steel), 
Ltd., in 1958. The general construction of 
these cranes can be seen in the illustration 
and drawing we reproduce. 

Each crane is capable of lifting a maximum 
load of 10 tons, and can handle beams 
ranging in size from the smallest, 8in by 
5din, weighing 17 Ib per foot, to the largest, 
36in by 164in, weighing 260 Ib per foot, with 
lengths varying from 16ft to 90ft and 
stacking them into nested piles up to 4ft in 
height. Large beams are lifted singly, by 
placing the magnet poles in contact with the 
web, but the smaller sections are lifted in 
pairs, with the magnets spanning the adjoin- 
ing flanges of the two beams. 

Four specially designed bipolar magnets, 
developed for beam handling purposes, each 
have two faces 32in long with a gap of Sin 
between each face. This Sin gap is necessary 
not only to allow the magnets to bridge the 
flanges of two joists when light sections 
are being lifted, but also to limit the loss of 
flux across the air gap between the poles. 
When handling heavy sections, the magnets 
lift on the centre of the joist web. Each 
magnet has an outer vertical face 84in deep 
to enable the poles to reach the webs of 
beams having flanges 164in wide. These 
deep poles enable contact to be made with the 
flanges of a joist when it is lying horizontally 
and enable it to be skidded across the bank 
by using the trolley cross-traverse drive. 

Each magnet is fitted at the lower end of a 
vertical mast, to which is bolted a rack with 
machine cut teeth. The four masts operate 
in pairs—two inner and two outer—and 
while the long beams are carried on all four 
magnets to prevent sagging at the ends, only 
the two inner ones are used for the shorter 
beams. When handling short beams, the 
outer magnets are raised clear, as shown on 
the drawing and photographs. 

Suspended from the trolley frame of the 
crane is a braced hanger structure carrying a 
horizontal beam of parallel lattice braced 
construction at right angles to the crane 
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bridge structure. On this hanger structure 
there are mounted two sets of hoisting gear— 
one set for hoisting and lowering the inner 
masts, and the other set for the outer masts. 
The inner hoisting unit is powered by a 
35 h.p. motor driving through two spur 
gear reductions to a cross shaft, at both ends 
of which are fitted pinions gearing with the 


mast racks. The outer hoisting unit is of 


similar design except that the second reduc- 
tion gears are fitted on the ends of the main 
cross shaft and from there drive to the rack 
pinions. There is no mechanical connection 
between the two hoisting units, the control 
equipment being suitable for operating either 
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or both hoist motors as required. These 
hoisting units have a designed speed of 45ft 
per minute. 

The masts are of plate and channel con- 
struction and guided by double sets of rollers 
throughout their vertical stroke, which is 
5ft for the inner masts and 8ft for the outer 
masts. An interesting means of attachment 
is used between the magnets and their masts. 
Each magnet is suspended from its mast by 
two short slings which run over freely revolve 
ing pulleys on the mast in such a way 
that the magnet can tilt to accommodate 
itself to a beam which deflects as it is lifted. 
The form of suspension also allows for some 





Magnet crane handling beams in stacking area of universal beam mill 








Dec. 11, 1959 THE ENGINEER 783 





es lost motion between the settling of a magnet 
4417 0 “8 on the beam and the stopping of the down- 
| ward movement of the mast by the shunt 
limit switch connected in series to the lower- 
| | ing circuit of the hoist panel. The extent 
| of the tilt of a magnet is limited by guides 
on the mast to the maximum deflection 
expected in beams (which has beencalculated). 
The structural frame into which each magnet 
"> io | coils and pole pieces are built has ends of 
non-magnetic steel, so that the whole of the 
flux must pass via the pole pieces and the 
beam being lifted. 

The driver’s cab housing the operator and 
control gear travels with the trolley. It is 
built out centrally from one side of the 
hanger structure below the main cross beam, 
to give the operator an uninterrupted view 
of all magnets through their stroke range. 

The trolley travels on four 18in diameter 
double-flanged cast steel wheels secured to 

' through-running axles. The cross traverse 
motion, driven by a 35 h.p. motor through 
double spur gear reductions, has a speed of 
200ft per minute. Current supply to the 
trolley is delivered through two separate 
flexible cables. One end of each cable is 
fastened to a terminal box at opposite ends 

of the span, while the other end coils on to a 

Wayne Booth contactless reeling drum 

mounted on the trolley. 

Each of the cranes has a span of 38ft and 
on each of the single web plate main girders 
there is an auxiliary girder of lattice braced 
construction carrying the chequer plate plat- 
forms, travelling gear and long travel contactor 
panels and resistances. The end carriages 
are of channel construction reinforced by 
diaphragms to form a box section, and they 
are attached to the girders by bolted connec- 
tions with large gusset plates. Spring buffers 
are provided at each end of the carriages and 
provision is made for the insertion of lifting 
jacks for maintenance purposes. 

A crane travels on four 24in diameter 
double-flanged tyred runner wheels fitted to 
short axles, running in phosphor bronze- 
bushed self-oiling bearings which are of 
the run-out design to facilitate maintenance. 
Two of the wheels are driven, one at each 
end of the crane, by two 25 h.p. motors 
placed at the ends of the girders and on the 
opposite side from the trolley cable collecting 
gear. The long travel speed is 250ft per 

minute and the control is such that the crane 

| can be squared up on its track to ensure that 
the magnet beam is always square with the 
stock it has to handle. 

The power supply at 230V d.c. is taken from 
main collectors of the Dorman Long gravity 
| design, running on rigid conductor bars 
ho | situated at one side of the shop above the 
crane gantry girder. All gearing on the 
ake crane is of steel with machine-cut teeth 
ey HI and having double helical first reductions. 

All reduction gearing is enclosed in welded 
steel oil bath gearboxes with integral bearing 
wee housings, except the long travel spur rim 

end drives and the hoisting racks and 

pinions. All bearings except those of the long 

travel axles are of the roller anti-friction type 

hi 1 | fitted in renewable shells. Hand-operated 

uP: grease pump lubrication is provided for all 

bearings except the flange guide rollers and 

the long travel axle bearings. The motors 

of the crane are of totally enclosed one-hour- 

rated series-wound heavy-duty mill design, 

each motor being connected to its gear drive 

by a Wellman Bibby all-metal flexible 
coupling. 

The control gear comprises enclosed con- 
tactor panels for all motions. For the 
hoisting motions two panels are provided, 
one for each motor, to give plain series 
L| control hoisting with dynamic braking and 
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the Wellman Smith Owen Engineering Corporation, Ltd., for 
stacking beams at the Lackenby universal beam mill of 
Dorman Long (Steel), Lid. Each of these cranes is designed 
to handle beams up to 36in by 164in by 260 /b per foot with 
lengths from \6ft to 90ft, and stack them into nested piles, 


as shown in the illustration on the right. 


WO magnet cranes were specially designed 

by the Wellman Smith Owen Engineering 
Corporation, Ltd., of Parnall House, Wilton 
Road, London, S.W.1, for installation in the 
universal beam mill which was put into ser- 
vice at Lackenby by Dorman Long (Steel), 
Ltd., in 1958. The general construction of 
these cranes can be seen in the illustration 
and drawing we reproduce. 

Each crane is capable of lifting a maximum 
load of 10 tons, and can handle beams 
ranging in size from the smallest, 8in by 
54in, weighing 17 Ib per foot, to the largest, 
36in by 164in, weighing 260 Ib per foot, with 
lengths varying from 1l6ft to 90ft and 
stacking them into nested piles up to 4ft in 
height. Large beams are lifted singly, by 
placing the magnet poles in contact with the 
web, but the smaller sections are lifted in 
pairs, with the magnets spanning the adjoin- 
ing flanges of the two beams. 

Four specially designed bipolar magnets, 
developed for beam handling purposes, each 
have two faces 32in long with a gap of Sin 
between each face. This Sin gap is necessary 
not only to allow the magnets to bridge the 
flanges of two joists when light sections 
are being lifted, but also to limit the loss of 
flux across the air gap between the poles. 
When handling heavy sections, the magnets 
lift on the centre of the joist web. Each 
magnet has an outer vertical face 84in deep 
to enable the poles to reach the webs of 
beams having flanges 164in wide. These 
deep poles enable contact to be made with the 
flanges of a joist when it is lying horizontally 
and enable it to be skidded across the bank 
by using the trolley cross-traverse drive. 

Each magnet is fitted at the lower end of a 
vertical mast, to which is bolted a rack with 
machine cut teeth. The four masts operate 
in pairs—two inner and two outer—and 
while the long beams are carried on all four 
magnets to prevent sagging at the ends, only 
the two inner ones are used for the shorter 
beams. When handling short beams, the 
outer magnets are raised clear, as shown on 
the drawing and photographs. 

Suspended from the trolley frame of the 
crane is a braced hanger structure carrying a 
horizontal beam of parallel lattice braced 
construction at right angles to the crane 
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Two magnet cranes of unusual design have been supplied by 
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bridge structure. On this hanger structure 
there are mounted two sets of hoisting gear— 
one set for hoisting and lowering the inner 
masts, and the other set for the outer masts. 
The inner hoisting unit is powered by a 
35 h.p. motor driving through two spur 
gear reductions to a cross shaft, at both ends 
of which are fitted pinions gearing with the 
mast racks. 
similar design except that the second reduc- 
tion gears are fitted on the ends of the main 
cross shaft and from there drive to the rack 
pinions. There is no mechanical connection 
between the two hoisting units, the control 
equipment being suitable for operating either 





The outer hoisting unit is of 








or both hoist motors as required. These 
hoisting units have a designed speed of 45ft 
per minute. 

The masts are of plate and channel con- 
struction and guided by double sets of rollers 
throughout their vertical stroke, which is 
5ft for the inner masts and &ft for the outer 
masts. An interesting means of attachment 
is used between the magnets and their masts. 
Each magnet is suspended from its mast by 
two short slings which run over freely revolve 
ing pulleys on the mast in such a way 
that the magnet can tilt to accommodate 
itself to a beam which deflects as it is lifted. 
The form of suspension also allows for some 
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lost motion between the settling of a magnet 
on the beam and the stopping of the down- 
ward movement of the mast by the shunt 
limit switch connected in series to the lower- 
ing circuit of the hoist panel. The extent 
of the tilt of a magnet is limited by guides 
on the mast to the maximum deflection 
expected in beams (which has beencalculated). 
The structural frame into which each magnet 
coils and pole pieces are built has ends of 
non-magnetic steel, so that the whole of the 
flux must pass via the pole pieces and the 
beam being lifted. 

The driver’s cab housing the operator and 
control gear travels with the trolley. It is 
built out centrally from one side of the 
hanger structure below the main cross beam, 
to give the operator an uninterrupted view 
of all magnets through their stroke range. 

The trolley travels on four 18in diameter 
double-flanged cast steel wheels secured to 
through-running axles. The cross traverse 
motion, driven by a 35 h.p. motor through 
double spur gear reductions, has a speed of 
200ft per minute. Current supply to the 
trolley is delivered through two separate 
flexible cables. One end of each cable is 
fastened to a terminal box at opposite ends 
of the span, while the other end coils on to a 
Wayne Booth contactless reeling drum 
mounted on the trolley. 

Each of the cranes has a span of 38ft and 
on each of the single web plate main girders 
there is an auxiliary girder of lattice braced 
construction carrying the chequer plate plat- 
forms, travelling gear and long travel contactor 
panels and resistances. The end carriages 
are of channel construction reinforced by 
diaphragms to form a box section, and they 
are attached to the girders by bolted connec- 
tions with large gusset plates. Spring buffers 
are provided at each end of the carriages and 
provision is made for the insertion of lifting 
jacks for maintenance purposes. 

A crane travels on four 24in diameter 
double-flanged tyred runner wheels fitted to 
short axles, running in phosphor bronze- 
bushed self-oiling bearings which are of 
the run-out design to facilitate maintenance. 
Two of the wheels are driven, one at each 
end of the crane, by two 25 h.p. motors 
placed at the ends of the girders and on the 
opposite side from the trolley cable collecting 
gear. The long travel speed is 250ft per 
minute and the control is such that the crane 
can be squared up on its track to ensure that 
the magnet beam is always square with the 
stock it has to handle. 

The power supply at 230V d.c. is taken from 
main collectors of the Dorman Long gravity 
design, running on rigid conductor bars 
situated at one side of the shop above the 
crane gantry girder. All gearing on the 
crane is of steel with machine-cut teeth 
and having double helical first reductions. 
All reduction gearing is enclosed in welded 
steel oil bath gearboxes with integral bearing 
housings, except the long travel spur rim 
end drives and the hoisting racks and 
pinions. All bearings except those of the long 
travel axles are of the roller anti-friction type 
fitted in renewable shells. Hand-operated 
grease pump lubrication is provided for all 
bearings except the flange guide rollers and 
the long travel axle bearings. The motors 
of the crane are of totally enclosed one-hour- 
rated series-wound heavy-duty mill design, 
each motor being connected to its gear drive 
by a Wellman Bibby all-metal flexible 
coupling. 

The control gear comprises enclosed con- 
tactor panels for all motions. For the 
hoisting motions two panels are provided, 
one for each motor, to give plain series 
control hoisting with dynamic braking and 
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potentiometer control lowering. Similarly, 
for the long travel motion, two panels are 
provided, one for each motor, to give two- 
stage plugging control and series resistance 
acceleration in both directions. The two 
controllers provided for the two _ hoist 
motions are mounted side by side on a 
common bed-plate with the two handles close 
enough to allow either or both motors to be 
operated as desired with one hand. Protec- 
tion for all five motors is afforded by an 
enclosed protective panel having mill 
duty contactors and overload relays for each 
motor circuit along with one common relay. 
The four magnets are controlled by enclosed 
contactor gear, the equipment comprising 
panel, master controller and resistances. A 
special selector switch enables two or four 
magnets to be brought into operation, and 
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the necessary interlocks are provided to 
ensure correct timing for this to be done. 
A double-pole circuit breaker is mounted in 
the driver’s cab and a 500A main isolating 
switch provided adjacent to the main collec- 
tors to enable the complete electrical equip- 
ment to be isolated when required. 

The hoist motors are fitted with series 
wound magnetic brakes. Shunt brakes on 
the long travel motion only come into 
operation on failure of current or when 
used for parking purposes. The cross 
traverse motion is fitted with an electro- 
hydraulic brake. 

Over-winding of each hoist motion is 
prevented by a shunt limit switch with an 
additional hand resetting switch of the 
type which comes into operation in the event 
of failure of the first switch. 


Corrosion Problems of the 
Petroleum Industry 


HE initiative of the Corrosion Group 

of the Society of Chemical Industry in 
organising, on November 26 and 27, a joint 
symposium on “ Corrosion Problems in the 
Petroleum Industry ” was widely welcomed. 
This was the most recent of a notable series 
of symposia, which the same Group has 
organised, and engineers may find in the 
printed records of them a balanced, unbiased, 
scientific yet very practical attack on many of 
the more serious corrosion problems. In 
brief, they have covered : “* Buried Metals,” 
1951 ; ** Caustic Cracking,” 1952 ; “ Inhibi- 
tors,’ 1953 ; **‘ Cathodic Protection,” 1953 ; 
“* Structural Steel,” 1955 ; “* Packaging and 
Storage,” 1956; ‘* Metals in Buildings,” 
1957 ; “* Motor Vehicles,” 1958 ; “* Petro- 
leum Industry,”’ 1959. 

Most of these symposia were held in 
London at the headquarters of the Institu- 
tions of Civil, Mechanical or Electrical 
Engineers; two of them were held in 
the provinces at the Universities of Man- 
chester and Birmingham. 

This year the symposium was arranged in 
collaboration with both the Chemical Engin- 
eering Group of the same society and with 
the Institute of Petroleum and the proceedings 
commenced with a reception at the Washing- 
ton Hotel, Curzon Street, London, W.1, on 
the evening of November 25. The following 
four technical sessions were held in the Hall of 
the Federation of British Industries, 21, 
Tothill Street, London, S.W.1, and of the 
230 who registered to attend, several belonged 
to more than one of the sponsoring bodies 
but no less than forty non-members also 
registered to attend. The nine papers were 
important contributions to the subject and, 
being available in preprint form, they evoked 
useful and informative discussions. 

The chairman for the first session was 
C. M. Vignoles, C.B.E., the President of the 
Institute of Petroleum, and the first paper to 
be presented was that by G. A. Lee and 
G. A. Haines on “ Corrosion of Production 
Equipment and Gathering Lines and its 
Prevention,” thus starting at the root of all 
the problems. In their consideration of 
internal well corrosion they differentiated 
between sour corrosion, where hydrogen 
sulphide causes large, deep pits and heavy 
iron sulphide scale, and sweet corrosion 
associated with carbon dioxide and organic 
acids. During the last fifteen years the use of 
corrosion inhibitors has become common in 
combating these forms of corrosion in oil 
wells. 


External corrosion of well casings is now 
recognised as a major problem and encourag- 
ing results have been achieved with the 
experimental use of cathodic protection of 
well casings at Kuwait. Corrosion of surface 
installations is less where the well has been 
given an inhibitor treatment but severe 
problems of corrosion exist in tankage. 
During the last fifteen years off-shore opera- 
tions have become of major importance and 
corrosion occurs in the submerged zone, the 
splash zone and also in the atmosphere. 

Speaking from the point of view of the 
Kuwait Oil Company, Ltd., the authors 
concluded that early production had been 
from shallow fields and the available methods 
did not make for high ultimate recoveries. 
As capital investment and field life were both 
low, there had been, in the early days, little 
incentive to investigate corrosion seriously. 
Now improved production techniques have 
resulted in longer field life ; it now costs 
more to find new fields ; with deeper drilling 
there has been a rapid expansion in the pipe- 
line industry and all these factors have made 
research into the causes and prevention of 
corrosion advisable. 

The symposium was logically arranged to 
follow the oil from well to consumer, so the 
second paper was on the subject of “* The 
Corrosion of Marine Structures and _ its 
Prevention,” by G. T. Colegate, of the 
Compafiia Shell de Venezuela. In many 
ways this proved to be a most surprising 
paper. The author described the corrosion 
of steel structures used in oil production in 
Lake Maracaibo, Venezuela, and the mea- 
sures taken to mitigate this extremely severe 
corrosion. Lake Maracaibo may well be 
the most corrosive body of natural water in 
the world and it presents what has been 
described as the world’s worst corrosion 
problem. 

In the upper 20ft or so of the lake, the 
average general corrosion on steel piles, &c., 
as distinct from the pitting rate, is about 
fifteen times as great as the generally accepted 
rate for sea water. However, instances are 
fairly often found, both in the upper water 
and in that near the bottom of the lake, 
where the rate is increased to about twenty- 
five times that of sea water. The problems of 
cathodic protection have been found to be 
many times more difficult in this lake water 
than in sea water. 

For the next two sessions the chair was 
taken by Leslie Kenworthy, the present 
chairman of the Corrosion Group which 
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now has 557 members, and his long service 
with the Admiralty made this doubly appro- 
priate because the next paper was on the 
*“Corrosion of Tanker Hulls and its Pre- 
vention,” the authors being J. G. Robinson 
and K. Fleming, of Shell Tankers, Ltd. 

There may be 20 acres of steel surface 
exposed to corrosion in a modern tanker, and 
for one ocean-going fleet of some 200 ships 
it has been estimated that if no remedial 
measures were taken, the annual cost of 
corrosion would be about £2,000,000. Asked 
by Dr. W. H. J. Vernon what the cost of the 
remedial measures were, Mr. Robinson 
replied: 10 to 15 per cent. Distinction 
must be made between ships in white-oil 
service which involves carriage of light pro- 
ducts such as gasolines, kerosenes, &c., and 
those which carry black oils ; for instance, 
fuel oils and crude oils. 

The paper described the corrosion observed 
in tank spaces; hulls, rudders, stern areas 
and propellers ; and superstructures. Then, 
dealing with the scope and application of 
methods for controlling corrosion, it was 
stated that there was little prospect of using 
other constructional materials. Hence, 
emphasis must be laid on the elimination of 
factors affecting corrosion, the use of inhibi- 
tors, protective coatings and cathodic pro- 
tection. 

The great magnitude of the problem should 
be appreciated ; there were over 750,000 
square feet of surface in a modest sized 
18,000-ton tanker, more than half in the 
confined and complex structures of the cargo 
tanks. Owing to the difficulties of shot- 
blasting the steel plates in situ, the authors 
said that mechanical wire-brushing offers an 
immediate practical proposition. 

That observation raised the additional 
comment in the discussion that test cleaning 
of steel plates had been carried out, with a 
number of different gauges and chemical 
compositions of wires for the mechanically 
rotated wire brushes. These tests had been 
reported in the fifth report of the Iron and 
Steel Institute’s Corrosion Committee, pages 
356 to 359. The wires of the brush must be 
hard enough to cut the steel plate and it was 
definitely advantageous to have the direction 
of rotation meeting the edge of the untouched 
scale, throwing it up and away and so not 
permitting the scale to be beaten by the 
brush into the surface of the steel. 

The first day’s technical sessions were then 
concluded by a paper written by H. B. 
Footner, of Shell International Petroleum 
Company, and P. W. Heselgrave, of Spencer 
and Partners, entitled “* Developments in the 
Protection of Storage Tanks and Pipelines.” 
As matters of interest in connection with this 
subject, Dr. Footner pointed out that well- 
established and reliable painting systems 
were sometimes replaced by white, pale grey 
or other pastel shades, dictated by fashion 
and appearance rather than serviceability, 
for the external painting of storage tanks. 
Many crude oils show no tendency to cause 
corrosion of storage tanks. Serious corro- 
sion does occur, particularly below liquid 
level, in tanks used for tetraethyl lead blend- 
ing. Internal corrosion of products pipe- 
lines and of terminal pipelines has caused 
concern and a variety of methods have been 
used and proposed for preventing it. As for 
the corrosion of the external surfaces of 
pipelines, the combination of good coating 
and cathodic protection is the best method of 
ensuring a long, leak-free life to buried pipes. 
More than 100 miles of bare line has now 
been cathodically protected in the United 
Kingdom. 

On the following morning, still under the 
chairmanship of Mr. L. Kenworthy, two 
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papers were presented and discussed. They 
gave the points of view of the plant manu- 
facturer and of the users in regard to corro- 
sion prevention in salt water cooling systems. 
Dr. T. P. Gilbert, of Yorkshire Imperial 
Metals, Ltd., showed some very instructive 
lantern slides of coloured photomicrographs 
of metals to illustrate parts of his paper on 
“Corrosion Problems Arising in Tubular 
Heat Exchange Equipment.” E. D. Dolan, 
of British Petroleum, Ltd., gave the users’ 
point of view based on his own practical 
experience. In the discussion, Mr. Page 
showed illustrations of impingement attack 
at the top ends of the tubes, the lodging of 
mill scale in the ends of the tubes soon after 
they had been put into service, and a diagram 
which made clear that there is a remarkable 
peak in the pollution of the Thames river water 
at low tide. Several references were made to 
the present-day wide use of metal spraying 
and to the need for informed advice on how 
to paint sprayed metal. 

As regards cathodic protection, the advent 
of titanium anodes coated with a tenth of a 
mil of platinum or tipped with platinum, 
now offers notable advantages ; copper- 
cored, platinum-coated titanium wire may be 
used for a protective anode down the centre 
of a tube. 


In the afternoon of the second day of 


the symposium, the chair was taken by 
E. W. Greensmith, who now serves as 
chairman of the Chemical Engineering Group 
of the Society of Chemical Industry. There 
were three papers and the first of them, on 
** Non-Destructive Testing,” was introduced 
in a very pleasing manner by L. Wilkinson 
he and his co-author, P. S. Cotton, having in 
mind their practical experience at Fawley 
for Esso Petroleum Company, Ltd. This 
was also a businesslike paper and it evoked a 
useful discussion. 
many methods of non-destructive testing 
which are widely known among engineers, 
but here they might have to be employed 
where serious risks of fire or explosion had 
to be ever in mind. 

The last two papers dealt with ** Develop- 
ments in Corrosion-Resistant Materials ” 
the metals by G. L. Swales, of the Mond 
Nickel Company, Ltd., and the non-metallic 
materials by I. H. Thomas, of Shell Refining 
Company, Ltd., and T. S. McRoberts, of 
Shell Chemical Company, Ltd. It seems 
clear that the bulk of the oil companies’ 
plants will still be made of steel but a number 
of costly special alloys have proved to be 
justified in key spots of trouble, where the 
normal ratio of noble to less-noble metal 
may be changed. In some cases, for example, 
valve plates made from titanium had proved 
to be highly successful, and the good resist- 
ance of zirconium to acids, especially HCl, 
was being noted with an interest which may 
become practical should its price fall. 

During the discussion, it was pointed out 
that corrosion should not be considered 
without reference to the abrasion and erosion 
which may accompany it in service. Under 
abrasive conditions, the slow-rusting low-alloy 
steels may corrode as fast as mild steel. 

Tables in the last paper gave the properties 
of plastics, at ordinary temperatures, in 
comparison with commonly used metals. 
Details were given of natural rubber and 
neoprene, carbon or graphite (resin-impreg- 
nated), stoneware, glass and plastic pipes. 
Much is now being done to ascertain how the 
multitude of new materials may possibly be 
used to increase the useful life in service of 
all types of plant in the petroleum industry. 

In due course, the papers and the discussion, 
will be published as one of the mono- 
graphs of the Society of Chemical Industry. 


It described the use of 
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Nuclear Reactor Simulator for 
Training 


E illustrate a nuclear reactor simulator 
and a reactor-core model which have been 
developed by Vickers-Armstrongs (Aircraft), 
Ltd., at the company’s South Marston Works, 
Wiltshire. They are designed to meet the need 
for advanced nuclear training equipment within 
the means of universities and technical colleges. 
Their primary function is to supplement lectures 
on reactor kinetics, to train potential operators 
and to stage reactor experimental programmes. 
As can be seen on the left of the illustration 
the simulator is a desk-mounted assembly. 
Essentially it is an analogue computer made up 
of electronic circuits which continuously solve 
the equations relating neutron flux with reactivity 
and time in a nuclear reactor. Any thermal or 


Nuclear reactor simulator and reactor core for training students and operators ; 


low power rate to be maintained when the 
reactor is shut down : a ten-turn helical potentio- 
meter covering a range of 0-100mW simulates 
this condition. A four-way switch provides for 
selection of one of three fissile fuels (?°U, 
235L), and **°Pu) as well as a hypothetical fuel ; 
the latter allows for demonstration of the effect 
of delayed neutrons when they are gathered into 
a single group of average delay time. 

Excess reactivity is provided by a potentio- 
meter to control the magnitude and a key 
switch to determine, by its position, the sign 
of the quantity. 

There are two controls which inject into the 
computing system a chosen quantity to indicate 
the mean lifetime of the neutrons emitted by 





these equipments 


are developed and made by Vickers-Armstrongs (Aircraft), Ltd. 


fast fission reactor running at low power can be 
simulated throughout its power range up to 
100kW on the Mark I simulator illustrated. To 
keep this equipment simple it was decided that 
it should not be equipped to simulate effects 
such as variation of reactivity with temperature, 
fission product poisoning and fuel depletion 
which are characteristic of reactors running at 
higher powers. But more sophisticated simula- 
tors, Mark IL and Mark III, are projected to 
simulate conditions such as those just mentioned. 

In the Mark I simulator the necessary power 
packs and d.c. amplifiers (the analogue com- 
puting elements) are contained in the compart- 
ments on the two side pedestals of the kneehole 
desk. Three inclined panels mounted side-by- 
side contain all the instrumentation. The left- 
hand panel carries the preset controls for setting 
up the characteristics of the reactor that is being 
simulated. The right-hand panel carrries the 
operational controls for the reactor. The 
central panel carries the indicator/recorder. 

Preset Controls.—In the lower left-hand 
corner of the preset control panel is a neutron 
kinetic chassis under a hinged transparent 
cover. This chassis houses the controls that are 
preset in accordance with the characteristics of 
the reactor and it embodies the electrical network 
whereby the neutron kinetic equations are 
continuously solved. 

A simulated source of neutrons enables a 





fission in the fuel (the “ prompt mean life ’’). 

Reactor Controls.—The reactor controls are 
grouped on the right-hand panel. They simulate 
control of reactivity by varying the position of 
shut-off rods and control rods. At the top of, 
the panel there are position indicator lamps for 
the shut-off rods. Red is shown when the rods 
are fully out ; and green and amber together, 
when the rods are ready to be withdrawn or 
partially withdrawn. Likewise the control rod 
lamps show red when the rods are moving or 
displaced from fully “in”; and green together 
with amber when the rods are fully in and 
ready to be withdrawn. There are “ coarse,” 
“* fine’ and shut-off dials with pointers to show 
the position of the rods between fully in and 
fully out. 

An interlock ensures that the control rods 
can be withdrawn only when the shut-off rods 
are fully out, under the control of a push button. 
The control rods are moved by a dead man’s 
handle at the foot of the panel. This lever is 
centrally biased towards the stop position and 
is deflected to right or left to move the rods out 
or in, the rate of movement being proportional 
to the deflection of the lever. 

Left of the lever is a control rod release button 
whereby the reactor can be shut down partially, 
producing an instantaneous change in reacti- 
vity and returning the coarse and fine dials 
to zero. Complete shut down is effected 
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by another push button at the top of the panel. 

Instrumentation.—In the control panel of the 
console there is a single-pen indicator-recorder 
showing the power output of the simulated 
reactor. Any one of four linear power ranges 
(0-100W to 0-100kW) or the logarithmic scale 
(covering six decades) can be selected by a 
range switch. The logarithm of the power level 
is continuously shown on a meter (covering six 
decades from 0-1 to 10°W) in the left-hand 
panel. Doubling time is indicated on a meter 
at the top of the left-hand panel, scaled from 
+- 5 seconds—» «2 —» —25 seconds. 

The Mark I simulator is equipped with 
interlocks and trip warnings to simulate safe- 
guards against conditions such as accidental 
criticality, excessive power and no-power level, 
and too rapid increase of power, correspond- 
ing to doubling time less than five seconds. 
The equipment includes trip indication and 
reset buttons, audible alarm and_ cancel 
alarm buttons. The excess reactivity or 
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power trip is subject to an “ override ’’ switch. 

Reactor-Core Model.—The _ reactor-core 
model (illustrated) typifies the cross-section of a 
graphite-moderated reactor. It contains cut-off 
rods, control rods and fuel elements repre- 
sented by coloured strip lighting to give a visual 
representation of events in the core. The shut- 
off rods and control rods are driven to move in 
synchronism with the controls and indicators 
on the simulator or on a separate control con- 
sole. The lighting intensity of the fuel elements 
can be varied in response to a power level signal 
from the simulator or the model control console ; 
the fuel elements are at maximum brightness at 
full power on the reactor. 

Experiments.—Typical experiments that can 
be carried out on the simulator include approach 
to criticality ; reactor start up and levelling-off 
procedure ; critical setting by measurement of 
doubling time; step changes in reactivity ; 
doubling time and reactivity ; calibration of 
control rods ; and shut-down power level. 


Pig Iron from Reclaimed Scrap Steel 


NEW “ Birlefco ~* 3-ton electric arc furnace 

has been installed in the works of Ferranti, 
Ltd., at Hollinwood, Manchester, to enable 
reclaimed scrap steel to be used in the produc- 
tion of a variety of cast iron materials made in 
the company’s foundry. This scheme is expected 
to be more economical than the former practice 
of buying pig iron from an outside source. 
Although electric-arc furnaces are commonly 
used for making steel from scrap metal the 
production of pig iron from reclaimed scrap 
steel is a departure from normal practice, and it 
is believed that Ferranti, Ltd., is the first heavy 
electrical engineering company in Britain to 
institute such a scheme. 

The scrap to be used consists basically of 
croppings from transformer laminations and 
other mild steel. To this material will be added 
back scrap from the foundry, together with a 
recarburising compound. This addition will 
take the carbon from the low figure of about 
2 per cent up to the desired 3-34 per cent and 
the steel will become cast iron on the addition 
of silicon and manganese, the actual amounts 
depending on the grade of cast iron to be 
produced. 

One of the special materials to be produced 
in the new furnace will be “ Nomag,” a non- 
magnetic grey cast iron which was developed 
by the company’s foundry department in 1923. 


Because of its non-magnetic properties it is 
widely used by British alternator manufacturers 
for stator end plates. It has a high nickel and 
Manganese content and is an austenitic cast 
iron with reasonably high strength. “* Nomag”’ 
also has a high specific resistance and is used for 
the manufacture of resistance grids. It is anti- 
cipated that about 50 tons of “ Nomag” will 
be produced monthly in the new furnace. 

Spheroidal graphite iron (a newer cast iron 
possessing the equivalent strength of mild steel) 
will also be produced in quantities of about 
60 tons per month. By suitable heat treatment 
the strength can be varied from 25-60 tons per 
square inch. It is also ductile, with an elonga- 
tion varying from 2 to 25 per cent according to 
grade. It was first developed by the British 
Cast Iron Research Association in 1948. 

In processing S.G. iron, the treatment (involv- 
ing the addition of magnesium alloy to the 
molten metal to change the graphite from flake 
to spheroidal form) can be rather expensive. 
The amount required is dependent on the initial 
sulphur content of the metal, and the lower the 
sulphur - content the less magnesium alloy 
required. As scrap croppings of transformer 
laminations contain about 90 per cent pure iron 
and only 0-02 per cent sulphur, substantial 
savings should result because much less 
magnesium alloy will be required. 





3-ton, 1600kVA Birlec arc furnace installed in the foundry at the Hollinwood works of Ferranti, Ltd. 
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Another cast iron product will be “* Nodu- 
Mag’”’ Basically, it is “‘ Nomag’”’ with spher- 
oidal graphite, and has the same general elec- 
trical and non-magnetic properties but with 
much higher strength—approximately 28-30 
tons per square inch tensile strength and elonga- 
tion of 15-20 per cent. It is anticipated that 
about 30 tons of ‘** NoduMag ”’ will be produced 
monthly. 

The Ferranti foundry department also pro- 
duces a high strength flake graphite cast iron 
with tensile strength in the region of 17-18 tons 
per square inch. 

Close control of composition is exercised 
with the help of a recently acquired Strohlein 
apparatus, which can determine simultaneously 
the carbon and sulphur content of a sample 
obtained from the furnace within five minutes. 
Immediately after S.G. iron is treated with the 
addition of magnesium alloy a sample is taken. 
It is polished and examined under a microscope 
to determine that the graphite is in spheroidal 
form, and it is then checked on the Fuess spec- 
troscope to ensure that the residual magnesium 
is not too high. Test bars are also cast from 
all the different kinds of cast iron produced in 
the foundry. 

The new “ Birlefco ’’ 3-ton capacity 1600kKVA 
electric-arc furnace installed in the foundry 
consists of a cylindrical, refractory-lined, bowl- 
shaped shell of 7ft diameter with three tri- 
angularly spaced electrodes projecting vertically 
through the removable roof and connected 
through flexible cables to a furnace transformer. 
The roof ring in which the roof refractories are 
seated is water cooled, as are the electrode arms 
and clamps in which the 8in diameter by 6ft 
long electrodes are held. 

Winch motors and counterbalanced wire ropes 
are provided for feeding each electrode under 
the control of an amplidyne regulator which 
maintains a constant arc and a high average 
power input. Pouring is simplified by a tilting 
screw mechanism which can be operated either 
manually or by an electric motor. The furnace 
tilts on toothed rockers, up to 45 deg. in the 
forward position for draining the molten metal 
from the shell, and up to 15 deg. backwards for 
slagging-off. Batch melting by this electric-arc 
furnace takes about one to one-and-a-half 
hours, and the furnace is charged from the top 
by an overhead crane. 

The electrical ‘equipment (which includes a 
circuit breaker, transformer, amplidyne set and 
furnace control panel) is installed in an enclosed 
substation next to the furnace. This control 
panel is divided into high- and low-voltage 
sections and is equipped with a Honeywell 
Brown furnace temperature indicator and 
Ferranti instruments, including ammeters, volt- 
meters, wattmeters, and kilowatt-hour meters. 

The 1600kVA, three-phase Ferranti furnace 
transformer is provided with variable reactance 
to ensure stable operation of the arc over a 
wide range of furnace secondary voltages from 
230V to 95V, and to limit the short circuit 
current which could be caused by an electrode 
coming into direct contact with the metal 
charge. The transformer off-load tapping 
switch is interlocked with the circuit breaker to 
ensure that the circuit breaker will be tripped 
if manual operation of the tapping switch is 
attempted with the transformer live. Other 
interlocks ensure that the circuit breaker cannot 
be closed except when the tapping switch is in 
an operating position and that the circuit breaker 
cannot be closed unless the furnace roof is in 
position. 





Diesel HyprauLic Locomotive.—A 204 h.p 
diesel locomotive with hydraulic transmission 
is now made by the Hunslet Engine Company. 
Ltd., Jack Lane, Leeds, for shunting and general 
purpose services. This new 0-6-0 locomotive with 
a weight in working order of 30 tons, is powered by 
a Gardner 8L3 diesel engine and has a “ Hunslet *” 
hydraulic transmission in place of the four-speed 
mechanical gearbox previously employed on the 
firm’s locomotives. It has a starting tractive effort 
of 20,700 Ib and a maximum of 12 m.p.h. The 
single-stage torque converter is designed for a 
relatively low torque multiplication, and to be 
capable of long continuous slow speed working 
with heavy loads. 
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Large Controllable-Pitch Propeller 


URING the last fifteen years the Stone Marine 

Engineering Company, Ltd., as it is now 
known, has been manutacturing controllable pitch 
propellers, both of Stone-Kamewa and of its 
own design, at the Charlton works of its associate 
company, J. Stone and Co. (Chariton), Ltd 
Up to the present some seventy-five propellers 
transmitting over 100,000 h.p. have been sup- 
plied and one of the earlier installations, namely, 
a three-bladed propeller of 9ft 4in diameter, 
fitted to the collier ‘** Wandsworth’’ was des- 
cribed in THE ENGINEER of July 14, 1950. We 
recently paid a visit to the works to see the 
latest unit which the company has built under 
licence from Aktiebolaget Karlstads Mekaniska 
Werkstad of Sweden. This is the largest con- 
trollable pitch propeller built at Chariton and 
was ordered by Smith’s Dock Company, Ltd., 
for a cargo ship being constructed for the Bolton 
Steam Shipping Company, Ltd. This ship has a 
length of 460ft, a beam of 63ft, a draught of 
27{t 6in, a displacement of 16,900 tons and a 
service speed of 13 knots. Propulsion will be 
by a Free Piston gas turbine machinery instal- 
lation developing 4000 s.h.p. and driving the 
16ft diameter four-bladed controllable pitch 
propeller at 110 r.p.m. The blades, each of 
which weighs 284 cwt, and the hub are in bronze, 
the hollow bore shafting is of steel and the main 
control and oil distribution box are of cast iron, 
while the total weight of the equipment is 
approximately 38 tons. The adoption of this 
design of propeller in conjunction with free 
piston gas turbine machinery avoids the necessity 
of incorporating an astern turbine and thus 
eliminates its associated windage and heat losses 
and also the need for gas flow proportioning 
valves. 

Change of pitch is effected hydraulically by a 
piston inside the propeller hub, the axial displace- 
ment of the piston turning the propeller blades 
by mechanical linkage; thus all the loads required 
to change blade pitch are confined to the boss 
mechanism. Oil to operate the piston is fed 
under pressure through a tube in the shaft bore 
to a regulating valve in the hub which controls 
the flow to one side or other of the piston. Oil 
displaced during pitch changing is returned 
between the tube and the bore of the tailshaft. 
The oil distribution box is mounted on the 
shaft and acts as a means of feeding pressure 
oil into and return oil out of the shaft to the 














supply tank. The oil distribution box is illus- 
trated herewith showing the pneumatic/hydraulic 
control gear and local hand lever control. The 


tube which supplies the oil also actuates the 
hub servo-motor and regulating valve control- 
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a tapered sleeve and a hydraulically-operated 
mounting tool. 

Pressure oil to power the system is provided 
by two electrically-driven Mirrlees pumps which 
draw their supplies from a tank near the distri- 
bution box to which the oil is returned after 
being exhausted from the shaft. One of the 
pumps runs continuously to maintain the oil 
under pressure while the other runs free until it 
is automatically coupled in when pitch changing 
is being carried out. The whole system is 





Oil distribution box showing pneumatic hydraulic control gear and local hand lever control 


ling the piston and its movement is controlled 
by a servo-operated fork mechanism actuating a 
sliding collar on the shaft, keyed to the end of 
the control tube through a slot in the shaft. 
Our illustration is of the propeller under test 
in the new bay recently added to the propeller 
shops and shows the single lever pedestal control 
and also the §.K.F. coupling which incorporates 


maintained at slightly over external hydrostatic 
pressure by a header tank so that there can be 
no ingress of sea water into the system. In the 
event of a failure in the operating mechanism 
a group of nine safety springs are arranged 
circumferentially in the hub and these operate 
directly upon the piston in the hub to return the 
blades to the full ahead position. 





Four-bladed, controllable-pitch propeller to absorb 4000 s.h.p. at 110 r.p.m. 
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Scientific Research and Man-power 


Tue Advisory Council on Scientific Policy's 
Annual Report for 1958-59 (Cmnd. 839, H.M. 
Stationery Office, price 1s.) was published on 
December 8. The Council is a Standing Com- 
mittee which advises the Lord Privy Seal and 
Minister for Science. 

The Council has drawn attention to certain 
principles which it believes should underlie 
British participation in space research. While it 
believes that carefully designed experiments 
using earth satellites can contribute to the 
answer of a number of important scientific prob- 
lems, and in many cases may well prove the 
most economic method of obtaining the required 
data, it considers that the cost of venturing into 
space with lunar, planetary or solar probes 
would be too great for this country’s resources 
and would not be likely to yield results commen- 
surate with the cost. The Council believes that 
British science and technology have much to 
contribute in the field of space research but that 
the United Kingdom’s contribution should be 
part of an internationally-based approach. It 
therefore considers that every effort should be 
made to establish such an international co- 
operative effort and for this reason welcomes 
the agreements reached with the U.S.A. and 
Canada as a step towards this goal. 


SCIENTIFIC AND ENGINEERING MAN-POWER, 
1959* 


The Lord Privy Seal and Minister for Science 
has presented to Parliament a report by the 
Advisory Council on Scientific Policy’s Com- 
mittee on Scientific Man-power entitled “ Scien- 
tific and Engineering Man-power in Great 
Britain, 1959°’ (Cmnd. 902, price 3s.). This 
brings up to date the information contained in 
a previous report published jointly by the 
Advisory Council and the Ministry of Labour 
and National Service in 1956, which was based 
on an inquiry by the Ministry into the number 
of qualified scientists and engineers in Great 
Britain, and the employers’ forecasts of require- 
ments by 1959. 

The present report indicates that the employ- 
ment of qualified scientists and engineers 
increased at a rate of about 6 per cent a year 
during the period under review (1956-58). 
Employers have stated that they would like to 
achieve an increase of 7 per cent during the 
next three years (1959-61). 

More scientists and engineers qualified during 
the three years, 1956-58, than the Com- 
mittee thought would be possible in 1956 
(41,000 as compared with a forecast of 36,000). 
But at the beginning of 1959 employers reported 
over 6000 vacancies in manufacturing industry 
alone. During the three years, 1959-61, the 
Committee estimates that over 51,000 scientists 
and engineers will qualify but that the numbers 
available for employment in Great Britain will 
still fall short of employers’ forecasts of require- 
ments. 

No attempt has been made to forecast demand 
for the different kinds of scientists and engineers 
beyond 1962, since employers cannot be expected 
to predict their requirements in detail for more 
than a few years ahead. Nor could universities 
and technical colleges forecast the output of 
scientists and engineers by subject of qualifica- 
tion beyond the point in time when students 
now in training are expected to qualify because 
output will depend, to a large extent, on the 
wishes and earlier education of students seek- 
ing admission. The Committee also considered 
that it would be premature, on the evidence of 
information obtained from two surveys, to 
reassess their forecasts of long-term demand 
looking ten to fifteen years ahead of the kind 


* For the purpose of this report the term “ qualified scientists 
and asm includes university graduates, holders of the 
Diploma in Technology (National Council for Technological 
Awards), associates of certain educational institutions, and 

te or corporate members of the main professional institu- 
tions (see Appendix I of the Report) 





which they attempted in 1956. They will, 
however, continue to keep a close watch on 
developments which may affect previous esti- 
mates. 

The report states that in January, 1959, there 
were about 173,000 scientists and engineers in 
all fields of employment, comprising 72,200 
scientists and 100,800 engineers. This estimate 
shows an increase of nearly one-fifth (28,000) 
in the numbers employed early in 1956. In 
addition there were over 43,000 holders of 
Higher National Diplomas and Certificates in 
1959. In the fields of employment covered by 
the 1956 and 1959 inquiries, the number of 
scientists and engineers rose by 23,600. Of this 
increase 63 per cent went to private manufactur- 
ing industry, 13 per cent to the nationalised 
industries, 5 per cent to central and local govern- 
ment and 17 per cent to education. Expressed 
as a proportion of the working population the 
number of scientists and engineers increased 
from six to seven per 1000. The report also 
includes an analysis of scientists and engineers 
by subject of qualification. In 1959 there were 
63,200 scienfists and 89,200 engineers and the 
forecasts Of requirements by.1962 would call 
for an increase of 20-6 per cent in the scientists, 
and 22-7 per cent in the engineers on the 1959 
figures. 

In 1956 the manufacturing industry reported 
that it aimed to employ 37 per cent more qualified 
scientists and engineers in the next three years. 
The present report shows that although indus- 
trial production during the period was relatively 
stable, the number of scientists and engineers 
in manufacturing industry increased by 30 per 
cent. If vacancies still outstanding at the begin- 
ning of 1959 are taken into account, recruitment 
plus vacancies slightly exceed the 1956 forecast 
of requirements by 1959. 

The experience of different groups of manu- 
facturing industries varied widely. In some, 
notably the chemical and allied trades, the plant 
and machinery group, precision instruments 
and shipbuilding the recruitment of scientists 
and engineers substantially exceeded the indus- 
tries’ forecasts of their requirements ; in others, 
principally electrical engineering, metal manu- 
facture, motor vehicles, and aircraft, the increase 
was appreciably less than forecast. 

Of the qualified scientists and engineers 
employed in manufacturing industry 41 per cent 
were shown to be engaged on research and 
development compared with 44-5 per cent in 
1956. It was estimated that about one-quarter 
of all scientists and engineers engaged on 
research and development in industry and in 
Government research establishments were em- 
ployed on defence work compared with about 
two-fifths in 1956. 

Manufacturing industry estimated that 
between 1959 and 1962 it would need to increase 
its stock of scientists and engineers by 27 per 
cent, representing an additional 17,200, com- 
pared with the increase of 14,750 in 1956-59. 
Of industries employing a substantial number of 
scientists and engineers those which looked for 
the greatest increases were electronics, metal- 
liferous mining, machine tools, miscellaneous 
metal goods, motor vehicles, constructional 
engineering, aircraft, heavy electrical engineering 
and metal manufacture. 

Among the nationalised industries the Atomic 
Energy Authority showed the largest increase in 
the numbers of scientists and engineers during 
the period 1956-59 (71 per cent). The Authority 
looks for a further increase of 42 per cent on 
the 1959 figures by 1962. Of other nationalised 
industries, the Electricity Authorities hoped 
to recruit 35 per cent, and the British Transport 
Commission 29 per cent, more scientists and 
engineers in the next three years. 

Government departments made a smaller 
claim on the pool of scientific man-power than 
had been expected in 1956, the increase in 
number being only 74 per cent compared with a 


forecast of 14 per cent. This was mainly because 
the number employed in the defence depart- 
ments remained unchanged. Forecasts for 
1962 show a reduction of 2 per cent on the 1959 
figures in the requirements of the defence depart- 
ments and increases of 12 per cent for the civil 
departments and 16 per cent for the research 
councils. Local authorities (excluding local 
education authorities) appear to have been 
unsuccessful in meeting their needs between 
1956 and 1959 and their estimates for the next 
three years include a high proportion of current 
vacancies. 

The report stresses the special difficulties of 
the schools in recruiting an adequate number of 
science teachers and says that the increase 
between 1956 and 1959 fell far short of require- 
ments. The position should be easier after 1962, 
when school rolls are expected to fall and when 
there should be more teachers available from 
the larger number of scientists leaving the 
universities. 

Universities, technical colleges and teacher 
training colleges have made good progress 
between 1956 and 1959 in meeting their growing 
need for more scientists and engineers. In uni- 
versities the number increased by 28 per cent 
and in other higher educational institutions by 
23 per cent. Forecasts of requirements by 1962 
indicate that increases on the same scale will be 
needed. 

About 20,000 scientists and engineers are 
engaged on defence, a smaller proportion of the 
total number than in 1956. In research and 
development, the proportion engaged on defence 
work in industry and government research 
establishments is about one-quarter as com- 
pared with something like two-fifths three years 
earlier. 

By 1962 about 211,700 qualified scientists 
and engineers will be needed to meet employers’ 
forecasts of requirements, an increase of 38,700 
on the 1959 figures. Another 14,400 will be 
needed to compensate for wastage, making a 
grand total of 53,100. On the basis of the 
information available, after allowance has been 
made for those emigrating or returning to their 
homes overseas, it is estimated that the numbers 
available for employment in this country will 
be reduced to about 47,500, which is over 5000 
less than the estimated requirements. The 
shortage of mathematicians, physicists and 
chemists is likely to continue though there are 
indications that the supply of some kinds of 
biologists might exceed the demand. 


College of Technologists 


DETAILED arrangements for the award of 
““Member of The College of Technologists ”’ 
(M.C.T.) have been announced this week by the 
National Council for Technological Awards. 
This award follows the Diploma in Technology 
and is given to those who complete a substantial 
programme of work of value to industry carried 
on jointly in industry and a college. Lord Hives, 
chairman of the National Council and of the 
Court of Governors of the College of Techno- 
logists, commenting on the arrangements, said 
that the new higher award, with its own dis- 
tinctive features, provided a qualification in the 
field of technology equivalent to the Ph.D. 
degree of a university and would be welcomed by 
students, technical colleges and industry alike. 
The award carried into the field of research that 
close relationship between academic work and 
practical experience which was one of the 
distinguishing features of the Diploma in 
Technology. 

A memorandum issued for the guidance of 
applicants for the award and of colleges and 
industrial organisations concerned, sets out the 
principal points, as follows: a programme of 
work must be satisfactorily carried out jointly in 
industry and at a college ; the programme may 
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be concerned with any technological aspect of 
industrial activity, examples being research, 
development, design, production and market 
investigation ; the programme must be one 
which is likely to result in a useful contribution 
to technological knowledge and must also 
require industrial experience and academic study 
extending over a substantial period ; the period 
of study which the College of Technologists has 
in mind is three years, provided that a high 
proportion of this time is spent on work accept- 
able for membership of the College. 

A high standard is demanded for candidates 
for membership of the College. Those who may 
register include holders of the Diploma in 
Technology and others who have an equivalent 
qualification. Representatives of the Board of 
Scientific and Industrial Studies of the College 
may want to visit the technical college and 
industrial organisation concerned to see the 
facilities available for carrying out the proposed 
programme of work and to discuss the pro- 
gramme with the student and his supervisors. 
The department of the technical college con- 
cerned must already be conducting at least one 
course leading to the Diploma in Technology. 
Exceptions may be made in the case of depart- 
ments of a high standing which are conducting 
courses of equivalent standing and have strong 
links with industry at the post-graduate or 
post-diploma level. The technical college sub- 
mitting the candidate’s application for registra- 
tion will be responsible, with the industrial 
organisation concerned, for his final examination. 
This must include an oral examination. The 
College of Technologists has to approve the 
examiners proposed and at least one external 
examiner approved by the College must be 
included in the list of examiners. 

Copies of the memorandum can be obtained 
from the College of Technologists, 9, Cavendish 
Square, London, W.1. 


Automatic Control in Soviet Industry 


THE report has been published of a team of 
six British engineers who visited the Soviet 
Union in May this year to study progress in 
automatic control applied to industrial produc- 
tion. Visits were made to research institutes, 
teaching institutions and a few factories in 
Moscow, Leningrad and Kiev, but it is not 
known what proportion of the total activity in 
this field by the Soviet Union and its associates 
was seen and so it is emphasised that con- 
clusions as to the general position must be quite 
tentative. A request was made by the team for 
some kind of list or directory of the institutes 
concerned with automatic control, but this was 
not forthcoming. 

Work seen at the various establishments 
visited covered a wide variety of industrial and 
scientific techniques. Electronic analogues are 
being used for numerous purposes, such as 
studying the behaviour of an automatic gauge 
control system for cold reduction tandem mills, 
and the study of stability in power systems. In 
the latter connection an extensive installation 
at the Institute of Electromechanics, Leningrad, 
is described, which\ has been in use for investi- 
gating stability problems in the project for 
power lines connecting Moscow to Kubishev 
(560 miles), and to the Urals (621 miles) ; and 
also from Moscow to Stalingrad (621 miles) 
and Stalingrad to Donbas (373 miles). The 
main analogue machines are about 3ft in overall 
diameter, specially designed and operating very 
under-rated, to simulate the parameters of the 
actual alternators. There are electronic simu- 
lators for the turbine characteristics and also 
for the voltage regulator. The regulators and 
protective systems actually used in service may 
be connected to the model, since it is a true 
time scale analogue. Studies of automatic 
control for furnaces of various kinds were seen 
at the Institute of Automation of the Ukraine 
and the Central Laboratory for Automation in 
Moscow. In connection with automatic control 
based on roof temperature measurement in 
open hearth furnaces, a scanning pyrometer 
has been developed using a vacuum photocell 
and a standard filament lamp which is brought 
automatically to a brightness match with the 
surface viewed. The pyrometer unit with elec- 
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tronic head amplifier, lamp, photocell and 
chopper and appropriate optics are all built 
into a cylindrical form about 2in diameter and 
15in long. Control can be given on the highest 
temperature reading. 

The general conclusion of the team is that 
work on industrial control system development 
is at present not so advanced as in Britain, but 
great potential is being built up for further 
progress and the effort being made in engineer- 
ing education is massive and effective. The 
report also includes a note on a visit to Poland 
by Professor A. Tustin on the return journey 
from the Soviet Union. He observes that work 
so far is more preparatory than effective in actual 
industrial application, perhaps because the 
bonuses for managers in industrial plants depend 
at present more on the number of persons 
employed rather than the technical level of 
engineering involved. 

Reproduction of the report was undertaken 
by the Department of Scientific and Industrial 
Research. Copies may be obtained on appli- 
cation to the Honorary Secretary, Group B, 
British Conference on Automation and Compu- 
tation, c/o Institution of Electrical Engineers, 
Savoy Place, London, W.C.2 ; or to the Lend- 
ing Library Unit (D.S.1.R.), 20, Chester Terrace, 
Regents Park, London, N.W.1. 


** Statormatic ’’ Starters for Squirrel- 
Cage Motors 


A SQUIRREL-CAGE motor starter which is new 
to the United Kingdom is being introduced by 
Lee Guinness, Ltd., Newtownards, Northern 
Ireland. This starter makes use of an auto- 
matically variable resistance (an _ electrolyte 
with a negative temperature coefficient of 
resistivity) inserted in series with the stator 
winding to limit the starting current and main- 
tain a smooth starting torque. Under a licence 

















25 h.p. “‘ Statormatic”’ starter for starting of squirrel 
cage induction motors. Starting is automatically con- 
trolled by the resistance temperature characteristic of 
electrolyte in the three containers at the bottom 


agreement with A.O.1.P-Berard (France) Lee 
Guinness, Ltd., has secured the sole manufac- 
turing and selling rights for this starter—known 
as the * Statormatic ’’—in the United Kingdom 
and the Commonwealth, excluding Canada. 

The ‘ Statormatic’’ starter embodies elec- 
trolytic liquid rheostats in place of the usual 
metallic resistances. Its action depends on the 
reduction in the resistance of an electrolyte 
when its temperature is raised. Over the designed 
temperature range used during the starting 
cycle the volt drop across the electrolyte, for a 
given current, decreases in the ratio 5 : 1. 

The “Statormatic” starter (illustrated here) 
consists of a three-phase line contactor, a set of 
three variable electrolytic resistances (one per 
phase) and a second contactor which is under 
time control to short circuit the resistances at the 
end of the starting period. 

Each of the three variable resistances consists 
of two electrodes partly insulated and immersed 
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in electrolyte contained in a rectangular “ Steat- 
ite ’’ box which is of predetermined volume and 
is known as the “thermal chamber.” The 
electrodes are partly insulated and the area of 
bare electrode is one of the factors that governs 
the resistance of the liquid at the beginning of 
the starting cycle. The volume of the thermal 
chamber is a function of the horsepower of the 
motor and of the required torque. Each thermal 
chamber is enclosed in a reinforced polythene 
tank which has a capacity of either 2 litres or 
5 litres. There are orifices in the sides of the 
thermal chamber to allow free passage of elec- 
trolyte between the chamber and the tank. It 
is stated that the temperature of the electrolyte 
becomes uniform in the chamber and tank 
a few seconds after the starting cycle. 

The starting cycle is initiated (with the short 
circuiting contactor open) by the line contactor 
connecting the liquid resistances in the stator 
circuit of the motor. The voltage on the stator 
and the resulting current and terque are thus 
limited to values predetermined by the calibra- 
tion of the resistances. During starting the 
current raises the temperature and lowers the 
resistance of the electrolyte in the thermal 
chamber. The voltage at the motor terminals 
rises to its maximum value (85 to 95 per cent 
of the line voltage) at the end of the accelerating 
period. Then, to complete the starting cycle 
the short circuiting contactor is closed by the 
timer. The current peak at the instant of short 
circuiting of the resistances is comparatively 
small, being that corresponding to the imposition 
of 5-15 per cent of the line voltage on the stator. 

On smaller starters timing of the contactor is 
effected by a thermistor connected in series with 
the contactor operating coil. But for frequent 
starting duties a separate solenoid-operated 
timer can be supplied. On larger starters a 
mechanical timer is fitted ; the timing cycle is 
initiated by the closing of the line contactor. 
The line contactor is a triple-pole equipment 
rated in accordance with B.S.S. 775 and equipped 
with thermal overload protection. 

In designing the resistance to suit various 
motor characteristics the manufacturers vary the 
height of the thermal chamber and the length of 
the insulating sleeves covering the electrodes 
and make use of a choice of four electrolytes— 
potassium hydroxide (15 per cent solution), 
potassium carbonate (20 per cent solution), 
sodium carbonate (9 per cent solution) or 
sodium borate (9 per cent solution). 

Up to 40 h.p. on 220V and 65 h.p. on 380V 
there is a choice between the ST2000 (2 litre) 
and ST5000 (5 litre) resistance units, the choice 
depending on the frequency and duration of 
starts. For greater horsepowers, up to 100 h.p. 
the S.T.5000 resistance units are used. 

The manufacturer states that the only un- 
familiar maintenance task is that of occasionally 
checking the electrolyte level, which is directly 
visible through the sides of the tanks. Ordinary 
water is used for topping up. 

At present the resistance units are imported 
from France, but later they will be made by Lee 
Guinness, Ltd., in the United Kingdom. 

[Reply Card No. E7891] 


I.E.E. Christmas Holiday Lecture 


Coour television is the subject of the Christ- 
mas Holiday Lecture arranged this year by the 
Institution of Electrical Engineers, and to be 
held in the lecture hall of the Institution, Savoy 
Hill, London, W.C.2, at 3 p.m. on December 30 
and 31. The lecture will be delivered by Mr. 
E. E. Gouriet. This is the fourteenth year in 
which the Institution has organised these lectures, 
which are planned to be of maximum benefit 
and interest to schoolchildren. The lecture will 
trace the evolution of colour television systems 
since J. L. Baird’s demonstration in 1928 and 
will proceed to explain the advantages over 
previous proposals of the present technique of 
transmitting a luminance signal which can be 
received as an ordinary black-and-white picture, 
and a chrominance signal for colour viewing. 
The lecture will be illustrated with slides and 
demonstrations. Admission to the lecture is 
free, and application for tickets, stating the 
afternoon for which they are required, should be 
made to the Secretary of the Institution. 











test stand 


Instructional Heat Engine 


TuereE has been evolved by P. A. Hilton and 
Co., Sydneyville House, New Road, Radlett, 
Herts, an engine test bed for use in the training 
of student engineers. The engine is the least 
complicated of internal combustion units, a 
continuous-flow subsonic aerothermodynamic 
duct or ramjet: this example was originally 
developed for use on a helicopter rotor blade. 
The engine is mounted on a simple balance 
with two spring weighers to show thrust and 
drag, the balance being restrained by a hydraulic 
damper. The instrumentation consists of a 
piiot-static probe, cooled by mains water, which 
can be traversed along the axis of the engine by 
the sprocket chain with the appearance of a 
bicycle transmission in our illustration : mano- 
meters display the probe total and static heads 
and the free stream total head. The flow of 
fuel, propane gas from a pressurised container, 
is shown by a “ Rotameter’’: it is controlled by 
the handwheel in the middle of the panel. 

The engine requires a supply of air at 300ft 
per second from a 3in diameter nozzle: this 
will demand a blower of about 8 h.p., the blower 
being, of course, available for other experiments. 
The exhaust system consists of a stainless steel 
duct Il4in in diameter and 24in long, with 
deflector vanes at the tail end. 

With the instrumentation. described, it is 
possible to follow the variations of velocity and 
pressure through the cycle of compression, 
combustion and expansion. The first example is 
now being brought into use at the Aeronautical 
Engineering Department of the Imperial College 
of Science and Technology : in this case pro- 
vision will be made to traverse a pitot across the 
intake and exhaust in order to derive the mass 
flow and hence the efficiency as a heat engine. 

[Reply Card No. E7901] 


Hard Chrome Plating Equipment 


A PRECISION hard chrome plating equipment 
made by the Coventry Gauge and Tool Com- 
pany, Ltd., Coventry, is claimed to enable 
predetermined plate thicknesses to be controlled 
to within 0-000lin. This equipment uses what 
is known as the “ Veriform”’ process, and the 
model shown in our illustration is designed to 
plate up to 50 square inches of surface area at a 
time. A particular application of the equipment 


A Sin subsonic ramjet with a thrust of about 34 lb can be studied in this 
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is the hard chrome plat- 
ing of precision compo- 
nents to render them 
resistant to wear and 
corrosion and where a 
close degree of dimen- 
sional control is essen- 
tial. 

In the process a special chrome plating solution 
is used which, in conjunction with carefully 
controlled timing, temperature, and current 
density, deposits a hard skin of chromium well 
bonded into the base metal. This form of plat- 
ing can be applied to base materials of plain 
and alloy steels, cast iron, copper base alloys 
and similar metals. It is not suitable for alu- 
minium and its alloys or materials of the 
cemented carbide type. The chrome deposited 
follows the form and surface variations of the 
base component and there is stated to be no 
loss of micro-finish with highly polished com- 
ponents. 

The equipment is designed for operation by 
personnel with precision engineering experience 
and does not call for the services of highly skilled 
platers. 

[Reply Card No. E7902] 


Silicon Controlled Rectifier 
A_ NEW silicon controlled rectifier has been 
developed to the preproduction stage at the 
Lincoln factory of the electronic apparatus 





Typical A.E.I. silicon controlled rectifier 
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Hard chrome plating equipment for precision plating components to limits 


controllable within 0-0001in 


division of Associated Electrical Industries, Ltd. 
It is expected that quantity production will begin 
in January next. 

The new rectifier is a P-N-P-N assembly and 
can be regarded as two transistors coupled by a 
common collector junction ; it is the solid-state 
equivalent of the thyratron or the grid-controlled 
mercury-arc rectifier. It offers a high impedance 
(several megohms) in each direction, but can be 
triggered into a low impedance condition in one 
direction by the application of a small signal to 
the third electrode. Like other solid-state 
devices, it is small, as illustrated here ; it has a 
high efficiency and requires no heater supplies. 

Applications are similar to those of the con- 
ventional devices, such as the control of electric 
motors, firing of ignitrons, d.c. to a.c. conversion, 
frequency conversion, phase-controlled d.c. power 
supplies, static switching, &c. 

The present range of controlled rectifiers is 
tabulated here. Loads up to 10A at 25/300V 
peak inverse voltage can be handled. 

Ratings of A.EJ. Silicon Controlled Rectifiers 


Peak | Mean d.c. 

Rectifier, type inverse forward 

voltage, current, 

volts amperes 
CX10/25 25 | 10 
CX10/50 50 | 10 
CX10/75 75 10 
CX10 100 100 | 10 
CX10/150 150 | 10 
CX10,200 200 | 10 
CX10/250 250 H 10 
CX10 300 | 300 | 10 
CX5/25 25 5 
CX5/50 50 5 
CX5/75 75 | 5 
CX5/100 100 5 
CX5/150 150 | 5 
CX5/200 200 | 5 
CX5/250 250 | 5 
CxX5/300 ' 300 bs 


Typical trigger requirements S0mA,2V ; Typical forward volt 
- CX10 types, 1-5SV ; Typical forward volt drop, CXS types, 

The volt/ampere characteristic of a controlled 
rectifier is shown in the diagram. In the reverse 
direction it is almost identical with that of a 
simple silicon rectifier. The forward direction 
is a mirror image of the reverse characteristic up 
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Volt/ampere characteristics of controlled rectifier 
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to the breakdown voltage. If a small current 
(10-100mA) is applied to the control electrode 
when the forward voltage is below _ break- 
down (e.g. at T in the diagram), the rectifier 
will remain conducting until the voltage across it 
falls to almost zero. A common practice is to 
control the output of the rectifier by changing 
the phase of the trigger current in relation to the 
a.c. voltage applied to the rectifier. 
[Reply Card No. E7903} 


Radar for River Craft 


A NEw. 3cm radar system for navigation on 
inland waterways was demonstrated to an inter- 
national gathering of European shipowners in 
Rotterdam last month by Decca Radar, Ltd., 
Albert Embankment, London, S.E.11. The 
equipment, known as the Decca 215 River 
Radar, comprises a scanner unit, a combined 
transmitter/receiver and a display unit, together 
with the associated power supply. Peak power 
has been doubled compared with the company’s 
first river radar introduced in 1955 and two 
pulse lengths are now provided, 0-15 micro- 
second and 0:05 microsecond, the longer pulse 
providing strong echoes at the relatively long 
ranges necessary in estuaries and on stretches 
of open waterway. An additional control 
enables the operator to adjust the degree of 


— 





Fig. 1—Display unit of river radar installation with 
seven range scales, off-centring and magnification 
facilities 


differentiation applied to the radar picture in 
order to get the sharpest presentation practicable 
without suppressing wanted echoes under the 
differing topographical conditions encountered 
on inland waterways. The 400m range on this 
equipment is also new since the previous river 
radar was introduced. An optical magnifier 
with a magnification of 1-7 times is provided. 
The display unit (Fig. 1) is suitable for instal- 
lation on a pedestal although it is normally 
fitted to a bulkhead or deckhead to conserve 
space in the wheelhouse. Seven range scales of 
0:4km, 0O-8km, 1-2km, 1-6km, 2km, 5km 
and 10km are provided on a 23cm cathode 
ray tube; nautical and statute mile versions 
are also available. Each range may be off- 
centred by half a radius to provide increased 
warning ahead on the scale in use. The trans- 
mitter/receiver is a bulkhead-mounting unit 
which carries no controls and can be installed 
in any convenient position within 6m wave- 
guide run of the scanner. Peak power is 20kW 
and the p.r.f. 1000 per second. The scanner is 
a horn-fed tilted parabolic cylinder of 2m 
aperture which rotates at 24 r.p.m. It may be 
installed on a retractable pole mast which can 
be lowered by one man in approximately twenty 
seconds. After re-starting, the display trace is 
aligned automatically to the aerial to within 
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Fig. 2—Rate of turn indicator capable of detecting 
turning rates of the order of '',, deg. per second 


5 deg., final adjustment being manual. The 
horizontal beam width is better than 1-2 deg. 
at low power points, and the side lobe level is 
stated to be extremely low. Power for the radar 
and scanner is provided by a 420W motor- 
alternator with separate voltage regulator. 

To replace the original Decca rate of turn 
indicator two further types have been designed 
to meet the agreed specification for such instru- 
ments issued by the Commission Centrale de la 
Navigation du Rhin. These provide the helms- 
man with an accurate and sensitive heading 
reference which is essential when steering by 
radar. The two types have different degrees of 
sensitivity for use in vessels with slow or fast 
swinging rates. Power supply for the indicator 
is provided from a small motor-alternator. 

(Reply Card No. E7911] 


Anti-Squeal Brake Lining 


A FRICTION material with a reduced proneness 
to squeal has been evolved and extensively 
tested by Gandy, Ltd., Wheatland Works, 
Wallasey, Cheshire. The new material is bonded 
with an elastomer instead of the usual resin, and 
hence vibrations excited at the friction face are 
damped in transmission to the shoe and brake 
mechanism. Further, the water absorption is 
less than in normal moulded materials, and 
we are advised that field trials have shown that 
it dries out more quickly 
than usual, particularly 
on motor cycles. 

The new material has 
a friction coefficient of 
0-33 up to 450 deg. Fah. 
falling to about 0-29 
at 600 deg. Fah., the 
maximum tolerable. The 
lining is soft enough for 
use with all conventional 
drum miterials without 
scoring and to be sup- 
plied in rolls for cutting 
into linings. 

[Reply Card No. E7912] 





Closed Circuit TV 
for Bank Branches 


CLOSED circuit  tele- 
vision for document view- 
ing was introduced be- 
tween three branches of 
the Westminster Bank, 
Ltd., in Manchester on 
December 3. This is 
the first system of its 
kind in Britain to con- 
nect different branches of 
a bank, and has neces- 
sitated the provision by 
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the G.P.O. of two vision cable links with iengths 
of 0:4 mile and 0-8 mile respectively. The 
television equipment has been supplied by the 
Industrial Television Division of Pye, Ltd., 
Cambridge. 

We illustrate the camera and control panels 
at the York Street office of the bank, where the 
centralised book-keeping department is situated. 
At present this is connected with 14in television 
screens in the managers’ rooms at the Royal 
Exchange and Knott Mill branches, and also 
with a private viewing cubicle for customers at 
the Royal Exchange branch. The Corn Exchange 
branch of the bank will shortly be added to the 
circuit. The camera contains a staticon photo- 
conductive tube mounted horizontally and 
looking downwards by means of a mirror at 
cheques and other documents placed on the 
desk. In this form of tube the image is focused 
on a photo-conductive target, the opposite side 
of which is scanned by the electron beam. 
Current flows between opposite faces of the 
target at the point struck by the beam at any 
instant, and is dependent on the conductivity 
of the target at that point, which depends in 
turn on the incident light via the camera lens. 
The equipment operates on the 625-line system. 

The cable links consist of coaxial cables 
equipped at the receiving ends with video * 
amplifiers and distortion correctors. Signals 
from the camera are transmitted along the links 
to the picture receivers without change of 
frequency. The standard Post Office coaxial 
cable contains air-spaced coaxial tubes of 
0-375in outer diameter and having a nominal 
loss of 4dB per mile at | Mc/s. To provide 
for warning of incipient faults and to reduce the 
ingress of water should the sheath become 
damaged, a gas pressure system is installed. The 
cable is filled with dry air at a pressure of 10 Ib 
per square inch and pressure gauges maintain 
continuous supervision of its mechanical condi- 
tion. 

At the ends of each link, termination fittings 
provide for terminating separately each coaxial 
tube and the audio interstice pairs of the asso- 
ciated sound system, and for mounting the 
coaxial chokes which by limiting the magnitude 
of very low frequency longitudinal currents make 
possible the direct transmission of video fre- 
quencies on coaxial cable. The video amplifiers, 
which provide a gain of 20 dB, are of standard 
Post Office design identical with those used in 
the national television networks. Distortion 
caused by transmission of vision signals over the 
coaxial cable is corrected by the insertion of 
simple passive waveform corrector networks. 
These are aligned during installation by observ- 
ing on a cathode ray oscilloscope the response 
of the link to a test signal from a waveform 
generator. 

[Reply Card No. E7913} 





Camera and monitor screen for inter-branch closed circuit television trans- 
mission of banking documents 
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Industrial and Labour Notes 


Engineering Statistics 

According to provisional figures col- 
lected by the Board of Trade, there was a 
substantial increase during September in the 
output of the engineering and electrical 
goods industries. It is stated that output 
was 11 per cent higher than in September, 
1958, and, over the third quarter of this year, 
was 8 per cent higher than in the comparable 
period of 1958. Preliminary estimates for 
October indicate that production continued 
at about the same level. There was a seasonal 
fall during the third quarter in engineering 
and electrical goods exports, but in the 
second and third quarters the volume of 
exports was a little higher than in the com- 
parable period of 1958. The volume of total 
orders in hand in September was much the 
same as in August, the index (January, 
1958 = 100) standing at 88. 


Trade Prospects 


In his annual statement as chairman 
of Tube Investments, Ltd., Sir Ivan Stedeford 
stresses the need for “* development spend- 
ing’’ on the part of industry. Few conse- 
quences of public policy in the past year or 
two, he says, were more disturbing than the 
need to level off or reduce industrial capital 
expenditure so soon after the first adequate 
effort for about twenty years had got well 
under way. It was disturbing, the statement 
adds, because the reading of the signs makes 
it clear that the actions of governments and 
the run of the tides of trade are taking 
industry into a climate in which more and 
sharper competition will be the prevailing 
weather, necessitating heavy and sustained 
capital expenditure on the most modern 
equipment. 

Sir Ivan goes on to say that the Common 
Market in Europe presents Britain with a 
serious challenge which will grow stronger 
with the years. The initiation of the “* Outer 
Seven” is to be welcomed, he comments, 
for its likely direct outcome and for its 
implication that some association with the 
Common Market may yet be worked out. 
But, Sir Ivan suggests, few can now feel very 
optimistic about the prospects of creating a 
free trade area over the whole of Western 
Europe, including this country. The chances 
are, he says, that in a few years this country 
will be faced across the Channel by an 
integrated system of great industrial resources, 
enjoying the economic benefits of large-scale 
production and attacking world markets 
with the strength of a huge protected home 
market behind it. 


If, Sir Ivan asserts, Britain is to continue 
to be prosperous in a world of great industrial 
power blocs, or indeed of free trade, her 
industrial efficiency must be raised far 
beyond anything yet achieved or attempted. 
She should spend capital to the limit of her 
resources with particular emphasis on the 
latest material and work-saving equipment. 
In the next decade, Sir Ivan urges, such 
expenditure should be given as high a 
national priority as was once given to exports 
and housing. By its reintroduction of invest- 
ment allowances, the Government has shown 
that it recognises the urgency of large-scale 
industrial development. But Sir Ivan expresses 


his belief that much more is needed. He calls 
for a crusade to make British industry, for 
its size, the best equipped in the world. 


Steel Development Programme 


A further programme of steel plant 
development, involving an expenditure of 
£10,000,000, has been announced by The 
United Steel Companies, Ltd. The existing 
open hearth melting furnaces at the Rother- 
ham plant of Steel, Peech and Tozer are to be 
replaced by six electric arc furnaces each of 
110 tons capacity. When this project is 
completed, in about five years’ time, the 
claim is that it will be the largest electric steel- 
making plant in the world, with an annual 
capacity of 1,350,000 ingot tons. 


At present, there are twenty-one open 
hearth furnaces in the Steel, Peech and Tozer 
works—fourteen at Templeborough and 
seven in the Rotherham melting shop— 
producing 1,000,000 ingot tons a year. The 
existing Templeborough melting shop is to 
be adapted to house the new electric furnaces. 
The Rotherham melting shop is to be 
demolished. Initially, four swing-roof elec- 
tric furnaces will be installed, and it is planned 
to have the first of them in commission by 
the beginning of 1963. In order to make a 
start on the plant, however, the first two open 
hearth furnaces at the Sheffield end of the 
Templeborough melting shop will close down 
in two years’ time, to be followed by others 
as the scheme progresses. Arrangements 
have been made to maintain the present level 
of steel production during the change-over 
by fitting double oil burners to some of the 
furnaces and converting others to all-basic 
refractory linings. 


Oil Consumption 


According to figures published by the 
Petroleum Information Bureau, oil con- 
sumption in the United Kingdom increased 
during the first nine months of the year by 
17-4 per cent over the same period in 1958, 
to reach a total of 26,387,814 tons. This 
total exceeds that returned for the whole of 
the year 1957. Fuel deliveries amounted to 
9,689,115 tons, an increase of 33-6 per cent, 
and gas/diesel oils totalled 2,247,129 tons. 
Motor spirit was in greater demand and 
rose by 7:2 per cent to 5,379,331 tons, while 
the consumption of Derv fuel at 1,672,403 
tons represented an increase of 10-3 per 
cent. 


Trade with Scandinavia and Finland 


Last May, there was a series of talks 
between the Federation of British Industries 
and commercial representatives of British 
Embassies in Denmark, Norway, Sweden 
and Finland. These talks were arranged 
solely to discuss the scope of the Scandi- 
navian market for British goods. The 
proceedings have so far not been published 
in any form and the Federation of British 
Industries has therefore produced a pamphlet 
summarising the talks and setting out the 
main findings of those who participated in 
them. 

The reached was 


principal conclusion 


that there had been “ too little appreciation 
of the size and importance of these Nordic 
markets to British industry.” The four 
countries taken together came second only 
to the U.S.A. as a customer for British 
goods. They were buying British goods at 
rates which varied from £10 per head in 
Finland to £20 a head in Norway, as com- 
pared with purchases of British goods in 
the U.S.A. at the rate of something like 
32s. 6d. per head of the population. During 
the talks it was generally agreed that modern 
communications had made these markets 
easily accessible and that there was “ plentiful 
goodwill towards the United Kingdom.” 
They were markets, it was felt, which could 
be opened up without great difficulty by 
firms prepared to take the trouble to under- 
stand and cater for their needs. 


One matter of special importance to the 
engineering industry is emphasised in the 
report. During the talks it was indicated 
that some British industries faced a dilemma 
in their efforts to sell engineering products 
in these markets where Continental standards 
were generally accepted. The fact that 
British Standards were demanded in other 
very large areas of the world, which pro- 
vided an important share of Britain’s 
export trade, created a problem for individual 
firms. The pamphlet says that each firm 
must, of course, make its own decision on 
how it can best fit these four markets into 
the general pattern of its export trade and, in 
particular, on how far it should make special 
adaptations in its standard products. But 
it seems likely, the pamphlet adds, that if 
greater flexibility can be shown in making 
superficial changes to meet customers’ 
wishes, this might prove an important factor 
in dealing with the Scandinavian territories. 


Accident Prevention in Hand Rolling Mills 


The accident prevention committee of 
the British Iron and Steel Federation has 
prepared a report dealing with the prevention 
of accidents in hand rolling mills. In produc- 
ing this report, the committee realised that, 
since many hand mills are old and since by 
definition they involve manual handling not 
needed in a modern installation, it was 
necessary to discover how existing methods 
and machines could be made safer rather 
than to make sweeping recommendations for 
mechanisation or modernisation. More- 
over, the committee recognised that the out- 
standing difference between works with high 
and low frequency accident rates did not 
depend on the kind of equipment but rather 
on the way in which it was used and the 
way the operatives were trained. 

The majority of accidents in hand mills, 
the report says, arise from : insufficient care 
in selection and placing of operatives and in 
providing them with systematic training ; 
untidiness ; inadequate standard of main- 
tenance of buildings, plant and equipment ; 
poor guarding of machines ; lack of suit- 
able protective clothing and general unwilling- 
ness to wear or ensure the wearing of what 
is available. These, the committee empha- 
sises, are all factors which make for ineffici- 
ency in operation and consequently result 
in accidents. 
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Aluminium Conductors in South 
Africa 


BY OUR SOUTH AFRICAN CORRESPONDENT 


ECAUSE of its light weight, high conductivity, 
high strength, ability to resist atmospheric 
attack, and, above all, its low cost, aluminium 
has come into virtually exclusive use for con- 
ductors on new high-tension lines in South 
Africa. The two chief types now being used are 





Fig. 1—Linesman operating on 7 0-174in AAC 
in the Pietermaritzburg area 


the ACSR (Aluminium Conductor Steel Rein- 
forced) and AAC (All-aluminium Conductor). 

Even on rural electrification and low voltage 
schemes, the savings which can be effected are 
substantial. 

The present price of copper is about £245 per 
long ton and that of aluminium £180. The 
density of aluminium being less than a third that 
of copper, and its conductivity 61 per cent com- 
pared with 97 per cent I.A.C.S. for hard drawn 
copper, the aluminium conductor will weigh 
only half as much as its copper equivalent for 
equal resistance. Halfaton of aluminium costing 
£90 will therefore do the work of a ton of copper 
costing £245. Viewed slightly differently, copper 


would have to fall to about £90 per ton to make 
the use of aluminium uneconomic. 

When using AAC, the cost per mile of con- 
ductor results in a saving of nearly 50 per cent, 
and, if ACSR is used, the saving is reduced to 
about 40 per cent owing to the cost of the steel 
core wires. However, this saving can be increased 
considerably on h.t. lines by increasing span 
lengths, thus taking advantage of ACSR’s 
strength. 

To take a specific case (see Table below), it 
is possible to save 47 per cent on a 10-mile length 
of conductor by using aluminium rather than 
copper—current conduction being equal : 


19/16S.W.G. | 7x0-134in 
hard drawn stranded 
copper | aluminium 
conductor | 
Total weight of conductor 12,700 ib 6,180 Ib 
Cost per pound of conductor 2s. 6d. 2s. 9d. 
Total cost (10 miles) £850 


£1,590 


Saving by using aluminium 47 per cent 


In addition to the saving of 47 per cent in 
first cost, there is obviously also a proportionate 
reduction in interest charges where overhead 
networks are financed from loans. 

A further advantage gained by the use of 
aluminium is that its price is fixed by the pro- 
ducers and remains practically constant for long 
periods. The price of other non-ferrous metals 
traded on the London Metal Exchange is subject 
to comparatively violent day-by-day fluctuations, 
as may easily be verified by reference to the 
stability of the price of aluminium compared 
with the barometrical rise and fall in the price of 
copper over the past ten years. 

Aluminium wire for overhead conductors is 
rolled and hard drawn from 99-5 per cent 
minimum purity aluminium and has a maximum 
volume resistivity of 2-8264 microhm-centimetre, 
at 20 deg. Cent. (68 deg. Fah.). Conductors 
stranded from pure metal are not quite as strong 


as the equivalent copper, but as they have half 


the weight, they may be erected to the same 
sags aS copper on l.v. networks. By incor- 
porating one or more high-tensile galvanised 
steel wires in an aluminium conductor it is 
possible to obtain conductors much stronger 
and lighter than copper. The increased strength 
varies from 40 per cent with standard 6 alu- 
minium/1 steel ACSR, to five or six times with 
special strandings. The wide range of high- 
strength conductors means that lines can be 
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designed for maximum efficiency in any type of 
country. 

To the linesman, the relatively light weight of 
AAC and ACSR is probably their most obvious 
and appreciated advantage, as this contributes 
materially to easier and faster handling, with 
large reductions in transport costs and sub- 
stantial economies during erection. A _ large 





Fig. 4—Aluminium conductor under electrical test 
in the laboratories of Aberdare Cables, Africa, Ltd., 
of Port Elizabeth 


amount of ACSR (6/10-093in and 6/1 

0-144in) and AAC (7 « 0-086in to 7 « 0- 174in) 
has been used on high and low-tension lines in 
Pietermaritzburg. The linesman in Fig. 1, 
shown operating in that area, is working with 
7x0-174in AAC. It has been established that 
a minimum life span of fifty years can con- 
fidently be expected in rural areas in this region, 
and that unprotected conductors in more heavily 
polluted and marine atmospheres will last twenty- 
five to thirty years. 

Stranded conductor is produced by Aberdare 
Cables, Africa, Ltd., of Port Elizabeth, and Fig. 4 
shows aluminium conductor under test at its 
laboratories. The Union Steel Corporation (of 
South Africa), Ltd., of Vereeniging, is also a 
producer, and Fig. 2 shows a close-up photograph 
of a fifty-four bobbin aluminium cable strander 
im operation at its works. 

In a slightly different field, considerable 
savings can also be made by using aluminium 
busbar. A typical busbar installation is shown in 





Fig. 2—Close-up of a 54-bobbin aluminium cable strander at the Vereeniging 
factory of Union Steel Corporation (of South Africa), Ltd. 


Fig. 3—A typical aluminium busbar installation 
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Fig. 3. For equivalent conductivity, an alu- 
minium busbar is only about half the weight of a 
copper one and substantial savings in the cost 
of supports can be made. The low cost, light 
weight, good conductivity, ease of fabrication 
and erection, excellent weathering properties and 
resistance to chemical action of aluminium 
installations, together with the fact that electrical 
joints of high efficiency can be made by adopting 
any of the methods in current use of joining 
metals—are the factors which have influenced 
its use in this field in South Africa. 

As an example of a development along these 





Fig. 5—400ft span in 22kV line from Warmbad to 
Nylstroom 


lines in South Africa the following case is worthy 
of record. 

Six years ago, the municipality of Warmbad, 
in the Transvaal, had a small diesel power station 
of 250kW capacity running at a loss of £3000 per 
annum. On the advice of its town electrical 
engineer it was decided to purchase and erect a 
steam plant comprising two 1000kW turbo- 
alternators and three 9000Ilb per hour steam 
boilers at a total cost of £80,000. As this repre- 
sented eight times more power than Warmbad 
had ever been able to use and additional outlets 
for this surplus power had to be found, attention 
was directed to meeting the large potential market 
in the surrounding rural and farming areas. To 
this end it was decided to erect transmission lines 
consisting of creosoted wood poles with pin 





Fig. 1—Sealing of the shield 
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insulators on wooden cross arms carrying ACSR 
conductors. 

The first rural area to be supplied was Pienaars 
River, 20 miles south of Warmbad, the line 
comprising 6/1*0-110in ACSR operating at 
22kV. Tnis was the beginning of an unbelievable 
expansion programme. To-day, Warmbad sup- 
plies Nylstroom, Union Tin Mines, Ltd., the 
Buffalo Fluorspar Mine, Naboomspruit, Crecy, 
Roedtan and a large part of the Springbok Flats 
by means of ACSK transmission lines at voltages 
up to 66kV. 

Fig. 5 shows a view of a 400ft span on Warm- 
bad’s 22kV ACSR line to Nylstroom. These 
long spans are a feature of this line. There is a 
66kV line, with 6/1 x 0-132in ACSR conductor, 
to the Union Tin Mines—a distance of 60 miles. 

Development along these lines is continuing 
and at the moment another step-down trans- 
former from 66kV to 22kV is being installed 
about 14 miles from Warmbad. A further 38 
route-miles of ACSR line will run from this 
point to supply Settlers, Tuinplaas and Nutfield. 

Altogether some 750 conductor miles of 
ACSR have been erected in Warmbad’s 60 miles 
radius licensed area of supply at a cost of 
£164,000, and the Electricity Department, which 
ran at an annual loss of £3000 only six years ago, 
with a 250kW load, now generates 3700kW and 
shows an annual profit of about £11,000. It is 
estimated by the town electrical engineer that 
over £164,000 was saved by using aluminium 
conductor. But for this it would have been 
impossible to effect this profitable expansion. 


Durban Bluff Drainage Tunnel 


Two parallel hills, in the Durban area, run- 
ning along the coast line, enclose between 
them a swampy area of some 500 acres, long 
known to Durban residents as * The Bluff.” 
Since both sides of this area are rapidly becoming 
built-up and expansion is now hampered by the 
damp nature of the remaining available ground, 
the Wurban Corporation decided to have investi- 
gated the probiem of draining this otherwise 
waste land. 

The consultants were Messrs. Campbell, 
Bernstein and Irving, and Roberts Construction 
Company was awarded the contract to carry a 
scheme through. Briefly, this was to drive a 
drainage tunnel through the seaward ridge so 
that, on a gradient of 1-225, the swamp would be 
discharged into the sea. The level of the swamp 
is 26ft above sea level and the tunnel was 
designed with an invert, 10ft above sea level at 
the swamp end, while the outlet end was to lie 
3ft above sea level. 

The work was begun in the middle of June, 
1958, and after due preparation three shifts were 
soon in operation, progress varying from 14ft 
to 38ft per week. The length of the tunnel is 
1500ft and during the progress of its construction 
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an inlet caisson was built on the swamp side of 
the tunnel in preparation for the break-through 
of the shield, which finally took place on March 
25, 1959. 

The method of tunnelling was by pressure- 
driven shield, which was cylindrical in shape and 
consisted of three sections totalling 9ft in length. 
These sections were the front hood and cutting 
edge, which cut into the soil and afforded a 
core for the men working at the face, the centre 
section, and the rear skirt, which housed the six 
hydraulic rams for driving the shield. Fig. 1 
shows the operation of sealing the shield being 





Fig. 3—Entrance to tunnel 


carried out. The “body” of the tunnel, a 
portion of which is shown in Fig. 2, consisted of 
precast concrete segments which were bolted 
together to form 20in wide rings. Each complete 
ring comprised five segments which were used to 
construct rings with an external diameter of 
6ft 3in. Fig. 3 shows the entrance to the tunnel. 

The final operation to be carried out is the 
plugging of the leaks between the ring joints, 
the internal lining of the tunnel with a 4in layer 
of concrete, and the completion of a section of 
130ft at the outlet to bring it to the edge of the 
beach 
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High Power Laboratory at 


Last year a new high power laborator) 
was inaugurated at the Ludvika works of 
A.S.E.A., which replaces an older instal- 
lation dating from 1933. The laboratory. 
which became fully operational in the course 
of this summer, possesses short-circuit gene- 
rators with a nominal total capacity of 
3500M}A. Much attention has been paid 
in the layout to achieve a smooth flow of 
the items to be tested, which are assembled 
and mechanically tested before being trans- 
ferred to the electrical test cells. The 
latter are remotely operated from a single 
control room where all test measurements 


can be taken and recorded. 


Bp érvenien the last year the new high power 
laboratory at the A.S.E.A. works at Ludvika 
has come into full operation. It supersedes the 
high power section of an earlier combined 
high power-high voltage laboratory which had 
been functioning since 1933. Among recent 
major developments with which Ludvika has 
been associated may be mentioned the world’s 
first 380kV transmission which was installed in 
Sweden in 1952, and the Gotland d.c. submarine 
transmission for which the factory supplied 
transformers, circuit breakers and other equip- 
Ment, as well as contributing important research. 
The continued tendency towards higher voltages 
and powers, as well as the expansion of produc- 
tion, made it necessary to provide improved 
facilities for development as well as production 
testing. 

The new laboratory, which may be seen tn our 
title illustration, occupies a site of 2 hectares on 
the shore of Lake Vasman. The illustration 
shows the office block, which also houses the main 
control room, on the left while behind it 
are visible some of the test cells and part of the 
machine hall. The layout is shown in fuller 
detail in Fig. 1, which very clearly brings out the 
underlying principle of strictly separating the 
workshop, testing, machine and control areas, 
which, together with the remote control of all 
the tests from a single point, leads to smooth and 
rapid operation. Particularly time-saving is the 
ability to set up a test outside the test cells, 
which may be a matter of hours or even days, 
later transporting the complete set-up into the 
cell when this becomes available, for a test which 
itself takes only a fraction of a second. 

Item (1) is the office and control building 
mentioned which also houses a semi-conductor 
rectifier laboratory. The large control room 
faces towards the test cells which are in full view 
from the windows. Four identical smaller 
cubicles (2) are equipped for tests at up to 70kV, 
while two large cubicles (3) can be used at the 
maximum voltage. These form part of the machine 
and workshop block. Immediately behind the 
test cells is an assembly shop (4) from which 
access is obtained to the ceils through doors 
which are electrically locked during testing. 
Capacitators for setting the rate of rise of the 
restriking voltage are housed in rooms (5) and 
(6), while current-limiting reactors and resistors 
for setting the power factor are in rooms (7) 
and (8). The symmetry of these items, which 
extends to the machine hall (9) and other sections 
of the installation, is due to the fact that there 
are two large short-circuit generators which it 
is desired to operate independently as well as in 
combination. 

The installations associated with the machine 
hall comprise two sets of switchgear with back-up 
circuit breakers (10) and (11), switchgear with 
high-speed making switches (12) and (13), 
the air compressor plant (14), distribution 


Ludvika 





Switchgear (15) and the outdoor high power 
transformers (16) and (17). 

_ Situated in the wing on the left of the building 
is another workshop and assembly bay (18), 
a view of which is shown in Fig. 2. From it 
are reached the control room and test sites (19) 
for carrying out the preliminary mechanical 
testing of circuit breakers, and the control room 


and test sites (20) for certain high current tests. 
The machines supplying current for these tests 
are housed at the end of the building in a separate 
hall (21). An outdoor battery of capacitators 
(22) can also be seen on the left in the title 
illustration, and is used for capacitative breaking 
tests. The total floor area of the buildings is 
about 6000 square metres. 
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1.—Control room and offices. 
2 and ten Sites. 
.— Assembly workshop and passage-way fi - 
5 and 6,—Capacitators. , . Serene 
7 and 8.—Reactors and resistors. 
9.—Machine hall for high power generators 
10 and 11.—Switchgear with back-up circuit breaker. 
12 and 13.—Switchgear with high-speed making switch 
14..-Compressor plant 


5.--Distribution switchgear 
16 and 17.—High power transformers 
18.—Assembly workshop 
19._-Control room and test sites for mechanical testing of 
circuit breakers 
20.--Control room and test sites of the high-current 
laboratory. 
21..-Machine hal! of the high-current laboratory 
22.—Capacitator battery 


Fig. 1—Layout of high power laboratory 
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1.—High power generators 8.—Synchronising reactor. 
2.—Exciters. 9.—Back-up circuit breakers. 
3.—Current-limiting reactors 10,—High-speed making switch. 
‘ . s 4.—Resistors for setting the power factor. 11.—Voltage dividers for voltage measure- 
Fig. 2—Assembly workshop for erection of switchgear prior to testing 5.—High power transformers ment. _ 
6.—-Capacitators for setting the rate-of-rise 12.—Shunts for current measurement. 


13.—Test sites. 


of the restriking voltage. 
14.—-Circuit breaker under test. 








MACHINES AND EQUIPMENT 

The electrical circuits are diagrammatically 
represented in Fig. 3. The heart of the installa- 
tion are the two high power generators (1), a 
new one with a nominal short circuit rating of 
2500MVA, and one taken over from the old 
laboratory with a rating of IOOOMVA, together 
with their exciters (2). In Fig. 4 the new machine 
is on the right, the smaller and older one on the 
left, with the two exciter sets in the foreground. 
It is intended later on to replace the LOOOMVA 
machine by another of 2500MVA. The sets are 
run up to speed using the local 3-3kV mains 
supply. 

No. 1 Generator Set.—The No. 1 generator 
is a machine with a continuous rating of ISOMVA 
at a speed of 1500 r.p.m., generating at 7-5 
13/15kV. The short circuit symmetrical breaking 
power after 0-2 second is 2250MVA, the short 
circuit power with symmetrical connection, 
2500MVA, while at the terminals, about 
3000MVA can be generated. The overall weight 
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Fig. 4—Main machine hall with 3000MVA short-circuit generator on right, 
1300MVA generator on left. In the foreground are the two exciters. The 
machine control room is at the back 





amounts to 233 tonnes, 
of which the _ rotor 
represents 90 tonnes, 
with a moment of inertia 
of 120 tonnes x m*. The machine is mounted 
on springs and has a completely closed 
cooling system. There are no damping windings. 
The driving motor has a rating of 3000kW. 

The exciter (Fig. 5), which can also be used 
separately for d.c. tests, is nominally rated at 
6000kW and has a speed of 428 r.p.m. and a 
service voltage of 1050V. During tests the exciter 
has to supply 27kA for about 0-2 second or 
about 283MW. Since this would put an excessive 
momentary load on the grid, the energy is 
derived from a heavy flywheel mounted on the 
same shaft. 

No. 2 Generator Set.—The second high power 
set is based on exactly similar principles as the 
preceding set but is rather smaller. Thus, the 
generator has a nominal continuous rating of 
8OMVA. Operating at 1500 r.p.m., like the 


breaking tests, 


7.—Capacitator battery for capacitative 


Fig. 3—Circuit diagram 


other set with which it can be synchronised, it 
generates at 3-75/6-5/7-5/13kV and has a short 
circuit rating, both for symmetrical connection 
and for symmetrical breaking after 0-2 second, 
of 1000MVA, while the short circuit power at 
the terminals is of the order of 1300MVA. The 
weight is 168 tonnes, of which the rotor of 
80 tonnes X m?® accounts for 66 tonnes. The 
driving motor is rated at 1OOOkW. 

The 3000kW exciter operates at 428 r.p.m., 
like the other, but with a service voltage of 
1000V, and can give 10kA during 0-2 second. 
It also has a flywheel and can be used on its own 
as a source of direct current. 

Switchgear.—Between the high power gene- 
rators and the busbars are back-up circuit 
breakers with a breaking capacity of 65kA per 
pole at 13kV. Each of the two breakers is a 





Fig. 5—Exciter for 3000MVA short-circuit generator. The exciter has a 
continuous rating of 6MW, but is capable of giving 27kA at 1050V 
during 0-2 second 
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six-pole air-blast unit requiring an air supply at 
15 atmospheres ;_ they are connected in series 
with each generator phase winding, i.e. with 
two poles per phase. 

The making switches are three-pole air-blast 
circuit breakers, suitable for peak values of the 
closing current of 300kA at 15kV. The air 
supply is again at 15 atmospheres. Making 
accuracy is +5 electrical deg. 

For the 15kV busbars, remote motor-controlled 
isolators are employed suitable for surges of 
400kA and short-time currents of 130kA lasting 
two seconds. 

High tension isolators are similarly remote- 
controlled. Designed for a nominal 150kV and 
a peak surge current of 300kA, they can carry a 
two-seconds current of 100kA. 

Reactors.—Four reactors are provided for 
each phase of the No. | set, having a reactance 
of 0:03 ohm per unit at 50 c/s and giving a 
setting range at this frequency of 0-0075 to 
0-12 ohm per phase. The service voltage is 
15kV. 

No. 2 set has associated with it five 13kV 
reactors of varying size, their combinations 
covering a range of from 0-033 to 3-9 ohms. 
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Fig. 6—Control room with main control desk. 


Resistors.—These number six per phase for 
the No. 1 generator set, and three per phase for 
No. 2 set, both kinds of resistors being designed 
for operation at ISkV. The six for No. 1 set 
have a resistance of 0-04 ohm each and cover 
the range 0:0067-0:24 ohm; __ the other three 
have resistances of 0:04, 2x 0°02, and 2x 0-02 
ohms, and cover a range 0:0045 to 0-12 ohm. 

Capacitators.—For setting the rate of rise of the 
restriking voltage, the number of capacitators 
provided per phase of No. 1 generator set is 
thirty-eight, being made up of thirty-five 
*CKTES” and three “CKY” capacitators, 
and covering a range of 0-004-130zF per 
phase. For No. 2 generator set there are 
twenty-four capacitators per phase (twenty 
‘*CKTESs”’ and four ““ CKYs’’) giving 0-016 
to 130uF per phase. The total nominal ratings 
of the two groups are respectively 3150kVAr 
and 1800kVAr, at maximum service voltages of 
150kV and 132kV respectively. 

Capacitative breaking tests can be carried out 
by means of a third group arranged out-of-doors 
(item 22 in Fig. 1), which contains three sections 
of 288 **CTD2” capacitators, one for each phase, 
covering 2:5-3602F per phase—an extension to 
2900uF being provided for—with a maximum 
service voltage of 165kV and a total nominal 
rating of 21,600kVAr. 

Transformers.—No. 1 generator set has asso- 
ciated with it six single-phase step-up trans- 
formers each having three high-voltage windings 
with a winding voltage of 24/V3kV. The maxi- 
mum three-phase voltage obtainable is 144kV, 
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the maximum single-phase voltage with earthed 
neutral is 250kV. Total short circuit power 
rating is 9OOOMVA. Each of the six units 
weighs 154 tonnes. 

The second generator set also has six single- 
phase transformers, with a combined short circuit 
rating of 3000MVA. Three of these have four 
high-voltage windings of 22/V 3kV, the rest have 
four windings of 33/V 3kV. These designs differ 
somewhat in size, weighing respectively 85 and 
76 tonnes. The maximum obtainable three-phase 
voltage is 220kV, the largest single-phase voltage 
with earthed neutral is 380kV. 

Subsidiary High Current Supply.—In order not 
to have to use the large machines for certain 
minor tests, two smaller sets of a combined 
rating of 8SOMVA have been installed (item 21 
in Fig. 1). Excitation for these machines is 
provided from grid-controlled rectifiers operated 
by magnetic amplifiers. 

Measuring Equipment.—For voltage measure- 
ments, high resistance dividers with capacitative 
compensation are available, suitable for a maxi- 
mum measuring current of about 1A. 

Low resistance shunts of coaxial design are 





The desk permits the remote control of the test cells and 
the carrying out of tests using the two short-circuit generators installed either separately or in combination 


installed for measuring currents. These shunts 
give rise to voltage drops of up to about 10V. 

Pressure measurements may be carried out 
with capacitative and piezo-electric transducers 
in combination with appropriate bridges and 
amplifiers. 

Movements are measured and/or recorded 
with the help of continuous and step transmitters, 
torsion wire transmitters, vibration meters and 
high-speed cameras of the continuously moving 
film type or drum type. Schlieren equipment is 
available for investigating air flow. 

Recording Instruments.—These comprise bifilar 
oscillographs, cathode-ray oscillographs and 
mechanical recorders. 


TESTING AND CONTROL 


Three-phase breaking tests can at present be 
carried out up to the following limits : 3250MVA 
at 13kV, 2200MVA at 125kV, 2000MVA at 
144kV, and 750MVA at 220kV. Single-phase 
tests can be conducted up to 1200MVA with 
voltages up to 250kV, and up to 450MVA at a 
maximum voltage of 380kV. 

As Fig. 3 shows, the output from the two short- 
circuit generators can be directed into either of 
the two ISkV busbars or, after stepping-up by 
the transformers, the two 150kV busbars. The 
latter can be linked together. In four of the 
test cells, both 1I5kV busbars are available, 
while the remaining three test sites, as already 
mentioned, are intended mainly for tests at 
voltages exceeding 70kV, so that for them one 
1SkV busbar was considered sufficient. Space 
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has been reserved for the later addition of further 
test cells if this should become necessary. 

The main control room has been allotted a 
generous amount of floor space, as this is the 
centre from which all actual testing is carried 
out and where the results are recorded. Besides 
the large control desk, shown in Fig. 6, a variety 
of measuring and recording equipment is 
installed. 

The control desk comprises two symmetrical 
halves, one for each of the two main generator 
sets. The two sections are normally independent 
but may be combined when the sets are to be 
run in synchronism. Switch positions are shown 
on the diagrammatic panel. For the timing of 
switch positions during tests, each desk section 
has a mechanical switching device comprising a 
spindle which can be rotated in synchronism with 
the generators. On it are situated a number of 
discs with their circumference divided into 
electrical degrees and carrying adjustable stops 
which actuate corresponding stationary switches. 

The system is specially adapted for testing 
with “ flying excitation.”” The high short circuit 
current causes a drop in the generator voltage 
which must be compensated if a high pro- 
portion of the energy stored in the generator is 
to become available in the test. Compensation 
is usually achieved by means of a suitable 
amount of initial over-excitation. By contrast, 
with the method of ** flying excitation,” the test 
is initiated while the excitation is rising, the 
instant of starting being accurately chosen so 
that the subsequent rise in excitation just com- 
pensates for the voltage drop. 


Oil Level Switch 


A float-operated switch for operating a 
warning circuit has been produced by Robert 
Bosch G.m.b.H., Stuttgart. The design, which 
is shown in our accompanying illustration, is 





Oil level switch with mercury switch embedded in 
impregnated cork float. By means of the flange, 
the switch can be mounted on the side of the oil tank 


intended to control the oil level in central lubrica- 
tion installations. An impregnated cork float 
contains a mercury switch, which is actuated 
when the cork tilts owing to a fall in the oil level. 
The closing of the switch in turn operates a 
warning light or acoustic signal. 


Ceramic Insulation 


The Central Research Institute for Building 
Materials, Budapest, recently announced the 
production of a new lightweight insulation 
stated to be suitable for temperatures up to 
1350 deg. Cent. The material is said to be based 
on the mineral perlite of which large deposits 
exist in Hungary and which up to now has been 
used in conjunction with plaster for heat and 
sound insulation. The new material, which has 
been named “ Riopirite,”” is a foamed ceramic 
form of this mineral which at present is manu- 
factured in two grades, for insulation at up to 
900 deg. Cent., and for up to 1350 deg. Cent. 
Its density is quoted as being less than that of 
similar known lightweight insulations, making 
the material more economic in use. 
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The American Scene 


Boom in Honeycomb 


The fabricators of honeycomb core and 
sandwich, one of America’s youngest indus- 
tries, are currently enjoying a greatly increas- 
ing demand for their products. This new 
construction material of exceptionally high 
strength-to-weight ratio can be made of 
wood, paper, cotton, fibreglass, aluminium 
or a number of other substances, but the 
one attracting particular attention at the 
moment is stainless steel foil. Thin strips 
of stainless steel are corrugated and then 
welded together in a honeycomb pattern— 
whence ‘the name—to form a core resemb- 
jing an automobile radiator. This is placed 
between two sheets of slightly thicker stain- 
less steel, to which it is attached by brazing 
to make the sandwich. Since it is 90 per 
cent air, the resulting material is extremely 
light, yet sturdy enough to resist the high 
temperatures and strains encountered by an 
aircraft flying at 2000 miles per hour. As 
far as can be foreseen at the moment, 
honeycomb is destined to be the fabric 
from which to-morrow’s supersonic aircraft, 
intercontinental ballistic missiles and space 
vehicles will be constructed. Although it 
has been used in limited quantities in other 
aircraft, its first large-scale application will 
be as structural material and “skin” for 
the B-70 “* Valkyrie ’’ which will take about 
20,000 square feet of honeycomb sandwich. 
When used in-aircraft, the material must be 
virtually custom-made and it costs from 
400 dollars to 1000 dollars per square foot, 
depending upon the gauge. Thus, each 
bomber will constitute at least an 8,000,000 
dollar market for honeycomb. As new 
production techniques are developed, prices 
are expected to drop sharply ; nevertheless, 
by the end of 1963, when the output of 
B-70s is scheduled to reach its peak, the 
annual sales of honeycomb for airframes 
should climb at least to 172 million dollars. 

Honeycomb was first used in the U.K. 
during World War II as an “ersatz” 
material to replace scarce metals in airframe 
construction. Panels of balsa-wood core 
faced with birch were used in the de Havil- 
land ** Mosquito”’ bomber. Towards the 
end of the war, Chance Vought, in America, 
came up with a material called ** Metalite,” 
consisting of balsa-wood between metal 
facings, which was used in the F5U, F6U, 
F7U and F8U series of naval aircraft. As 
aircraft have grown larger and_ heavier. 
attaining higher and higher speeds, honey- 
comb has come increasingly into use, as 
designers require improved  strength-to- 
weight ratios. A rule of thumb in aircraft 
construction states that every ounce saved 
in the building of the basic airframe means 
10 oz saved in supporting members and 
fuel at take-off time. Before the advent of 
supersonic aeroplanes, the best method of 
cutting down the weight of aircraft without 
sacrificing strength was through the use of 
honeycomb sandwich made of aluminium 
or, to a lesser extent, fibreglass. Core of 
these materials is made with film or foil 
ranging from 0-0007in to 0-006in in 
thickness. The narrow strips are spot- 
bonded with resin and then pulled out, in 
accordeon fashion, to form the honeycomb 
pattern. Facings ranging in thickness from 
0-005in to 0-06in are glued to the surface 
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with adhesive. Such constructions are used 
extensively in the B-52 jet bomber, the 
B-58 ‘* Hustler,” the F-102 interceptor and 
the KC-135 jet tanker, as well as in the 
new commercial jets. The Convair 880, 
for example, uses about 1200 square feet 
of honeycomb in structural applications, 
together with flooring of aluminium sand- 
wich and interior partitions made of plastic- 
impregnated paper core between aluminium 
and fibreglass facings. Adhesive-bonded 
honeycomb also has been used extensively 
in missiles and their launching platforms. 
The body of the first U.S. moon-probe 
vehicle, ** Pioneer I,” was made of fibre- 
glass honeycomb sandwich. 

When _ adhesive-bonded honeycomb is 
exposed to temperatures exceeding 300 deg. 
to 400 deg. Fah., however, it tends to break 
down. At speeds in the Mach 3 range, the 
B-70 must be able to withstand heat up 
to 1200 deg. Fah. on some surfaces. Hence 
the shift to stainless steel sandwich, which 
uses no adhesive. The foil, as thin as 
0-00lin to 0-002in, is resistance-welded 
where the corrugations come together, and 
the facings are brazed to the core at tem- 
peratures of 1800 deg. to 2200 deg. Fah., 
with an alloy of nickel and silver as the 
bonding material. The entire process takes 
place in spotlessly clean works where even 
the air is filtered to keep out impurities. 
Ultrasonic and X-ray testing results, never- 
theless, in a rate of rejections, which is a 
factor in the high cost of the material. 
Most of the stainless steel core now being 
made comes in cell sizes of jin to 4in wide 
and jin to lin deep. Tolerances are ex- 
tremely close, and rough core is milled to 
shape. As a rule, this work is carried 
out by the sandwich fabricator, who buys 
rough-cut core and mills it to his own 
specifications. Core is sold by the board 
foot, and the going price is currently 25 dollars 
to 35 dollars per foot. As output increases 
and new production techniques are devel- 
oped, however, it is anticipated that these 
prices will be reduced. A survey carried 
out for the U.S. Navy by the Stanford 
Research Institute shows that the industry’s 
present capacity is 588,000 board feet of 
core per year. To fulfil the needs of the 
B-70 production, this will have to rise to 
752,000 board feet by the end of 1960, and 
860,000 in the final quarter of 1961. In 
1962, facilities will need to be expanded 
to permit an output of 2,400,000 board feet 
and by the end of 1963, when the bomber 
programme reaches its peak, 3,400,000 board 
feet will be required. The Institute esti- 
mates that this expansion will permit core 
prices to be reduced to about 10 dollars 
per board foot, while the price of sandwich 
will come down to about 75 dollars per 
square foot. 

To be sure, there is always the possibility 
that the B-70 programme may be cut back 
or eliminated if Russia agrees to real dis- 
armament, or if the Pentagon decides to rely 
on missiles at the expense of manned air- 
craft. Some honeycomb makers, noting 
the cancellation of certain F-108 contracts 
and the “ freezing ” of the B-58 programme 
at its present target of some ninety aircraft, 
have been hesitant to expand their capacity 
in view of these possibilities. Even if the 
B-70 contracts eventually should be can- 


celled, demand for stainless steel honeycomb 
probably will continue to rise. Large quan- 
tities will be needed for the more advanced 
missiles and for the space vehicles and 
platforms to be used for lunar and inter- 
planetary exploration. Civilian markets also 
are expected to develop as the whole con- 
cept of flight moves into the supersonic 
sphere. It has been claimed that the com- 
mercial airlines will skip the Mach 2 stage 
of development and go directly to Mach 3 
to Mach 5 airliners, which will require 
stainless steel honeycomb construction. Such 
aircraft already are in the planning stage at 
North American, Convair and Lockheed, 
and they are likely to be flying by 1970. 
Thus, a number of honeycomb makers 
already are adding to their capacity and 
are perfecting new production techniques 
which will enable them to step up their 
output. Swedlow, Incorporated, of Los 
Angeles, which eighteen months ago began 
operations with a single machine capable of 
turning out one board foot of core per hour, 
now has thirteen such machines, of which 
three have been modified to triple their 
capacity. The company shortly will install 
a new machine which will have a rating of 
14 board feet per hour. The Tool Research 
and Engineering Corporation, of Compton, 
California, believes to have achieved an 
important break-through with a process for 
making expendable steel core in much the 
same way as aluminium and fibreglass core 
is produced. The strips of stainless steel 
are welded together by machine without first 
going through the corrugating process and 
are shipped forthwith to the sandwich 
fabricators, who expand them to make the 
cells. This results in substantial savings 
in handling and shipping costs. Some core 
manufacturers also are experimenting with 
structures other than honeycomb. One is 
a waffle-type core, and another is a corru- 
gated core similar to that used for cardboard 
cartons. Since these would use large sheets 
of steel foil, rather than narrow strips, and 
would not have to be welded, the core could 
be made far more cheaply than honeycomb. 

The sandwich fabricators, meanwhile, are 
working on new brazing methods. At the 
present time some use molten salt as the 
heating agent, while others use quartz 
lamp or electric blanket brazing. Temco 
Aircraft has developed a process called 
zone brazing, in which heat is applied in a 
gas-fired furnace as the sandwich panel 
moves through it. Solar Aircraft has a 
process in which the furnace moves instead 
of the panel. It crawls at a speed of several 
inches per minute on rails alongside the 
workpiece, brazing at temperatures up to 
2000 deg. Fah. This method makes possible 
the treatment of long panels with a smaller 
and less expensive furnace than otherwise 
would be necessary ; the company begins 
its first factory production this month on a 
16ft honeycomb wing spar. A long-range 
aim of the industry is to develop a method 
of resistance welding the facing to the core. 
The J. J. Foster Manufacturing Company, 
of Costa Mesa, California, and Sciaky 
Brothers, of Chicago, have developed proto- 
type machines for this purpose. A recent 
study by the Aerospace Industries Associa- 
tion predicted that resistance welding will 
be in general use for sandwich fabrication in 
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five to ten years. It will entail a considerable 
reduction in prices for honeycomb sand- 
wich, and, in any case, it will be necessary 
before aircraft can move into the Mach 4 
speed range. By that time, stainless steel 
honeycomb is likely to be replaced for air- 
craft and missile construction by newer 
and more “ exotic ’’ metals, such as titanium, 
tantalum, molybdenum, vanadium, beryllium, 
irridium and rhodium, some of which can 
withstand temperatures up to 2000 deg. Fah. 

Meanwhile, the prices of stainless steel 
honeycomb are expected to drop sufficiently 
to enable it to find important commercial 
markets. Applications are anticipated in 
nuclear reactors, heat exchangers, storage 
tanks, machine housings, truck bodies, 
hydrofoils and microwave aerials. Nor have 
all the possibilities of aluminium and other 
types of honeycomb been exhausted, by any 
means. As long as aircraft up to the range 
of Mach 2 continue to be built, considerable 
quantities will be needed, and even in the 
Mach 3 airframes they will be used for non- 
structural assemblies. Civilian markets also 
are opening up for aluminium honeycomb. 
The long canopy over the new ticket office 
at Pennsylvania Station in New York is 
made of this material. The Convair engin- 
eering division headquarters in San Diego 
recently was given an aluminium honeycomb 
facade, and the main building of the San 
Francisco airport has a facade of aluminium 
honeycomb core faced with porcelainised 
steel. There already is promotion for the 
use of adhesive-bonded honeycomb in pack- 
aging and for the construction of curtain 
walls, movable partitions and doors. Thus, 
in the next decade honeycomb construction 
will find important uses on the ground, and 
it will be essential if man is to fulfil his 
dreams of cruising around the globe at 
three or four times the speed of sound, send 
bulky missiles to the moon and ultimately 
explore outer space. 


International School of Nuclear 
Science and Engineering 


THe U.S. Atomic Energy Commission has 
announced that the curriculum at the Inter- 
national School of Nuclear Science and Engin- 
eering will be raised to a higher professional level 
and the programme broadened to meet the 
growing needs for highly advanced and special- 
ised training of scientists and engineers in the 
nuclear field. The name of the school, situated 
at the Commission’s Argonne National Labora- 
tory at Lemont, Illinois, will be changed to the 
International Institute of Nuclear Science and 
Engineering. All changes will become effective 
on January 1, 1960. The Institute’s curriculum 
will be at the post-graduate level. The facilities 
of the International School for training in the 
design, instrumentation and use of nuclear 
research and power reactors will be expanded 
to meet the requirements of the Institute. Both 
foreign and U.S. students will be admitted for 
study under the new programme. As is the case 
with the present international school, all foreign 
applicants must have the sponsorship of their 
respective governments and their employers. 
U.S. citizens applying for admission must be 
sponsored by the Commission, its contractors, 
or by other appropriate governmental, educa- 
tional, industrial or non-profit organisations. 
Appointments to the Institute will be on two 
levels. The first, the “* participant” level, will 
require the equivalent of a master’s degree of 
science from an American university and a 
background in fundamental nuclear studies. 
Participants may be selected for one or two 
sixteen-week semesters. The tuition for scien- 
tists and engineers at this level will be 1000 
dollars per semester. The second, or “ affiliate,” 
level will be more advanced, requiring the 
equivalent of a Doctor of Philosophy degree 
from an American university. Affiliates will 
not be accepted by the Institute for less than 
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two semesters and their abilities must be such 
as to enable them to contribute significantly 
to the overall Argonne Laboratory research 
programme in developing peaceful applications 
of atomic energy. No tuition will be charged 
students at affiliate level. 

The International School has been operated 
since 1955 by the Commission, in co-opera- 
tion with the Department of State, as part of 
President Eisenhower’s Atoms-for-Peace pro- 
gramme. The International Co-operation 
Administration and the International Educa- 
tional Exchange Service of the Department of 
State have provided financial support for 
many of the foreign students. The students’ 
training included seventeen weeks of study either 
at North Carolina State College or Pennsylvania 
State University prior to arriving at Argonne. 
In the four years that the International School 
has been operating it has trained 478 scientists 
and engineers, 376 from foreign countries and 
102 from the United States. Forty-four students 
are now attending the Argonne portion of the 
ninth session of the International School, which 
commenced on August 17. Because of the 
higher academic requirements in the future the 
students must qualify for direct entry at Argonne 
without taking the seventeen weeks of preliminary 
training formerly given at North Carolina State 
College and Pennsylvania State University, which 
was part of the International School programme. 

The new Institute will provide advanced 
training not available at the present time in U.S. 
colleges and universities. The Institute in 1960 
will offer programmes in the five areas as 
follows : 

1. The Science and Technology of Reactor 
Systems.—This course, resembling one now 
taught in the International School, deals with 
present-day applications of nuclear reactors. 
It will be offered on a one or two semester basis 
to those on the participant level, with individual 
studies also provided for affiliates. 

2. Advanced Training for Engineering Research 
and Development.—This course will include some 
of the material now offered in the International 
School, but it will emphasise future development 
of reactors for power and research. It will be 
offered to those on the participant level for either 
one or two semesters, and will be available to 
affiliates for individual study. 

3. Advanced Training 
and Research in the |. _— 
Physical Sciences.—This 
area of study will 
consist of on-the-job 
association with Argonne 
scientists, mainly with 
members of the Labora- 
tory’s Chemistry and 
Physics Divisions. There 
will be supplementary 
special lectures and 
seminars will be offered. 
The course will be 
available only to those 
on the affiliate level. 

4. Advanced Training 
and Research in the 
Life Sciences.—This 
study area is_ being 
offered for the first time 
as part of Argonne’s 
international training 
and research pro- 
gramme. It will consist 
of on-the-job associa- 
tion with Argonne scien- 
tists, mainly with mem- 
bers of the Biology and 
Radiological Physics 
Divisions. Supplement- 
ary special lectures and 
seminars will be offered. 
The course will be avail- 
able only to those on the 
affiliate level. 

5. The Engineering, Administration and Opera- 
tion of Nuclear Facilities —This area of study 
is intended for those who will be in administra- 
tive positions at laboratories and power plants. 
It will consist of lectures, seminars, and on-the- 
job training. The course will be open to parti- 
cipants, though selected parts may be open to 
affiliates when approved by the Institute. 


. —— 6 ae 
- ~ rs 
tut - z ep “ 
aren ¥ oe 
> 
— 


799 


_ When the new International Institute begins 
instruction in February, programmes in all but 
the fifth area of instruction will be available to 
appointees. The engineering, administration 
and operation course sequence will start with 
the Institute’s second semester, beginning in 
June, 1960. Brochures containing information 
about the Institute and application blanks are 
being distributed. They will be available to 
foreign students through their own governments, 
U.S. Embassies, the International Educational 
Exchange Service of the Department of State, 
Washington 25, D.C., and at other appropriate 
international organisations. 


Welded Aluminium Pipeline for 
Natural Gas 


THE Aluminum Company of America, Pitts- 
burgh, Pennsylvania, has completed the installa- 
tion of a 4500ft long, 8in diameter aluminium 
pipeline in a 500 Ib per square inch gas- 
gathering system at its Point Comfort works in 
Texas. Two new Alcoa developments—* Uni- 
strength’’ pipe and a high-speed automatic 
pipe welding machine—were used for the first 
time. Buried without protection, the aluminium 
line cost only 4 per cent more than coated and 
wrapped steel lines of comparable size. It is 
claimed that this small premium is quickly over- 
come by the high corrosion resistance, main- 
tenance of product quality, and the non-sparking 
characteristics of aluminium. 

‘* Unistrength ’’ pipe is a seamless, one-piece 
tubular product, that provides for efficient welded 
joints by having a heavier wall thickness at the 
pipe ends than along the length. A thinner wall 
along the pipe length sharply reduces pipe weight 
and substantially lowers material cost. At Point 
Comfort, the firm utilised 8in, Schedule 40 pipe 
in the American alloy 6063-T6. It was produced 
at the company’s Lafayette works in Indiana. 
The nominal wall thickness at the pipe ends was 
0-322in, while along the length it was 0-204in. 
Varying the wall thickness cut the pipe cost 
20 per cent, compared to similar lines installed 
prior to the development of such pipe. Further 
Savings were obtained by a new automatic pipe- 
welding machine, designed and developed by 
Alcoa. The welder is said to be the first 
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Automatic pipe welding machine for the joining of 40ft sections of 8in 


diameter aluminium pipe 


machine capable of producing sound welds, 
with full penetration, without the use of back- 
up rings. This gain in welding technique, 
together with a high welding speed, resulted in 
less costly pipeline joints. The overall effect 
was to cut pipe-laying time, thus contributing 
to the reduction of the basic cost differential 
between aluminium and steel. 
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Personal and Business 


Appointments 


Proressor E. G. Cox has been appointed to 
succeed Sir William Slater as secretary of the Agricul- 
tural Research Council. 

THe FEAsTeRN REGION OF British RAILWAYS 
announces the appointment of Mr. A. I. Emerson, 
A.M.LC.E., as district engineer, Cambridge. 

Sir W. H. Battey anp Co., Ltd., has appointed 
Mr. R. N, Bartley as north-eastern counties repree 
sentative, to be responsible for Scotland also. 

Mr. Kerra H. Kinostey and Mr. George A. 
Kozloff have been appointed directors of Chrysler 
Motors, Ltd., and Dodge Brothers (Britain), Ltd. 

Mr. NorMAN ArTHUR HENRY TOMBLIN has been 
appointed secretary to the British Electrical Power 
Convention in succession to Mr. J. W. Simpson. 

SANDERSON BROTHERS AND NEWBOULD, Ltd., 
announces that Mr. J. Woodiwiss has been appointed 
publicity manager in succession to Mr. G. B. Callan. 

Mr. R. E. Burnett, A.M.LE.E., general manager 
of Marconi Instruments, Ltd., has been elected to 
the board and appointed managing director of the 
company. 

THe Pressey Company, Ltd., announces that Mr. 
R. G. Kenwright has joined the company as chief 
engineer, television components division, components 
group, liford. 

Mr. F. R. Bonn has been appointed a director of 
Worthington-Simpson, Ltd. He retains his office as 
secretary. Mr. H. D. Jenvey has been appointed 
assistant secretary. 

Mr. DuncAN M. OppeNnnHer has been appointed 
chairman of the Council of Industrial Design in 
succession to Sir Walter Worboys who retires on 
January 31, 1960. 

Tue JUNIOR INSTITUTION OF ENGINEERS announceS 
that Mr. E. M. Baskerville has been elected chairman> 
and Mr. E. E. Burrage, M.I.Mar.E., and Mr. J. P. 
McKenna have been elected vice-chairmen. 

Mr. Dermot H. DE TRAFFORD has been appointed 
chairman of Hugh Smith and Co. (Possil), Ltd., in 
succession to Mr. Robert Strachan. Mr. Strachan 
has retired at his own request, but he will continue 
to serve as a director. 

THe MINISTRY OF AVIATION announces that Group 
Captain E. M. T. Howell has been appointed director 
of air armament research and development with 
effect from January 1, 1960, in succession to Air 
Commodore R. H. E. Emson. 

E.C.C. Canapa, Ltd., the Canadian organisation 

owned by The Electric Construction Company, Ltd., 
and George Ellison, Ltd., has announced the appoint- 
ment of Mr. V. Southon, A.I.E.E., as chief inside 
sales engineer and office manager at its Toronto 
office. 
ENGLISH ELectric VALVE Company, Ltd., has 
announced that Mr. A. J. Young, M.L.E.E., general 
manager, has been elected to the board and appointed 
managing director of the company. Mr. F. N. 
Sutherland, M.L.E.E., has been elected to the board 
of directors. 

Tue Roya Society announces that at its anniver- 
sary meeting Sir Cyril Hinshelwood was re-elected 
president. The other officers re-elected for the 
ensuing year were: Sir William Penney, treasurer ; 
Sir Lindor Brown, biological secretary ; Sir William 
Hodge, physical secretary ; Dr. H. G. Thornton, 
foreign secretary. 


Business Announcements 


W. G. BAGNALL, Ltd., states that its new London 
office is located at 1, Hay Hill, London, W.1 (tele- 
phone Hyde Park 1778/9). 

MAcKAY INDUSTRIAL EQumPMENT, Ltd., has opened 
a northern depot at Wheatley Hall Road, Doncaster, 
Yorkshire (telephone, Doncaster 66353). 

Wo tr Exectrric Tooxs, Ltd., states that its Bristol 
branch has moved into new premises at 1-3, Dean 
Street, Bristol, 2 (telephone, Bristol 22288). 

CANATLAS STEELS (ENGLAND), Ltd., Cradock Road, 
Luton, Beds, the British subsidiary of Atlas Steels, 
Ltd., of Welland, Canada, has changed its name to 
Atlas Steels (England), Ltd. 

HAWTHORN Les ie (SHIPBUILDERS), Ltd., announces 
that Mr. Christopher Stephenson, M.C., who has 
been general manager of the company since 1941, and 
a director since 1955, will retire at the end of the 
year. 

R. H. Corsetr anp Co., Ltd., Hydrum Works, 
Burgess Hill, Sussex, is to move to the premises of 
its parent company, Woodfield Rochester, Ltd., 
Frindsbury Works, Rochester, Kent (telephone, 
Strood 78421), with effect from February 1, 1960. 


BriTIsH ANZANI ENGINEERING ComPANy, Ltd., 
Windmill Road, Hampton Hill, Middlesex, has been 
appointed sole concessionnaire for the United King- 
dom and Eire for the multi-pitch propeller made by 
the Lesnor-Maehr Marine Company, Inc., of Long 
Island, New York. 

ALLIED I[RONFOUNDERS, Ltd., 28, Brook Street, 
London, W.1, and LUNDELL (GREAT BriTAIN), Ltd., 
announce that Allied Ironfounders has signed an 
agreement to acquire a controlling interest in Lundell 
who market flail forage harvesters, manufactured in 
this country under licence to American designs. 

DorMAN LONG AND Co., Ltd., G.P.O. Box No. 1, 
Zetland Road, Middlesbrough, has acquired a 
controlling interest in T.A. Holdings, Ltd. The 
company has two overseas subsidiary companies— 
Amalgamated Engineering Company, Ltd., and 
Amalgamated Engineering Company (Ghana), Ltd. 

BaBcocK AND WiLcox, Ltd., Babcock House, 
209, Euston Road, London, N.W.1, states that 
under an agreement announced by Univeral Marion 
Corporation, Marion Power Shovel Company 
excavators and cranes will be manufactured at its 
Dalmuir Works, Scotland. These machines will be 
marketed and serviced by Blackwood Hodge and 
Co., Ltd., 25, Berkeley Square, London, W.1. 

MARCONI’S WIRELESS TELEGRAPH ComPANy, Ltd., 
Chelmsford, Essex, has formed a closed circuit tele- 
vision division and in this connection the following 
new appointments have been made: Mr. V. J. 
Cooper has been appointed manager and chief 
engineer of the division ; Mr. J. E. H. Brace, deputy 
manager and chief of sales and contracts, and Mr. 
N. N. Parker-Smith, chief development engineer. 
In the broadcasting division the following appoint- 
ments have been made: Mr. G. E. Partington has 
been appointed chief engineer, and Mr. J. F. James, 
chief development engineer. 

MAssEY-FERGUSON has announced that a single 
management group has been established with the 
title United Kingdom Operations, to control and 
co-ordinate all Massey-Ferguson operating activities 
in the United Kingdom. Mr. A. A. Thornbrough, 
president of the parent company, has assumed 
executive direction of United Kingdom Operations 
as managing director, and Mr. Lionel Harper has 
been appointed assistant managing director. Massey- 
Ferguson (Great Britain), Ltd., has changed its name 
to Massey-Ferguson (United Kingdom), Ltd. Mr. 
Eric Young has been appointed deputy managing 
director of Massey-Ferguson (United Kingdom), Ltd. 

INTERNATIONAL COMPUTERS AND TABULATORS, Ltd., 
Gloucester House, 149, Park Lane, London, W.1, 
states that, following the merger in January this 
year of The British Tabulating Machine Company, 
Ltd., and Powers-Samas Accounting Machines, Ltd., 
the Hollerith and Powers-Samas interests in Australia 
have been taken over by a new company, to be 
known as International Computers and Tabulators 
Australia Pty., Ltd. The new company has been 
formed by Hollerith (Australia) Pty., Ltd., and the 
Powers-Samas division of Kalamazoo (Australia), 
Ltd. The chairman of the new company is Sir 
Alexander Fitzgerald and the deputy chairman is 
Mr. C. W. R. Boyce. The other directors are Messrs. 
F. G. Dowding, W. H. Jones, E. C. Howie, and 
G. A. Redhouse. 

SHELL CHEMICAL Company, Ltd., 170, Piccadilly, 
London, W.1, and O. and M. KLEEMANN, Ltd., 
announce the termination as from January 1, 1960, 
of the agency agreement under which O. and M. 
Kleemann’s subsidiary, Erinoid, Ltd., markets Poly- 
styrene manufactured by Shell Chemical’s associate, 
Styrene Products., Ltd. It is also announced that 
Erinoid will no longer act as agent for the sale of 
Ziegler Polyethylene manufactured by Shell. From 
January 1, 1960, Shell Chemical will be marketing 
identical grades of Polystyrene under the trade mark 
“ Carinex ” through its regional marketing organisa- 
tion, and continuing the marketing of “ Carlona”’ 
high density Polyethylene. Erinoid will continue to 
sell both its own manufactures and its own grades 
of Polystyrene and Polyethylene. The arrangements 
under which Styrene Products, Ltd., manufacture 
Polystyrene for Kleestron, Ltd., another Kleemann 
subsidiary, remain unchanged. 


Contracts 


HumpuHREYS AND GLasGow, Ltd., has received a 
contract from Colonial Gas Holdings for a blue 
water gas plant to be built at Box Hill, a residential 
suburb 9 miles outside Melbourne, Australia. The 
new plant, which will cost about £A90,000, 
will be producing 1,500,000 cubic feet of gas a day 
on completion at the end of 1960. The gas, which 
is of low calorific value, will be enriched by liquefied 
petroleum gas (propane) before distribution. 


BristoL SmpeLey Enaines, Ltd., has received 
from the’Defence Agency of Japan an order for a 
‘substantial quantity ’’ of ‘* Orpheus’ 805 turbo- 
jets of 40001b thrust for installation in the Fuji 
TIF-2, standard advanced/intermediate trainer of 
the Japanese Air Self-Defence Force. 

REED AND MALLIK, and THE BRAITHWAITE Com- 
PANY have been awarded a contract by the Tas- 
manian Government to construct a new bridge over 
the River Derwent near Hobart. The bridge, a high 
level, four-lane structure on piles, will replace 
Hobart’s famous floating arch bridge of concrete 
pontoons which, after sixteen years, is now nearing 
the end of its useful life. Work on the new bridge is 
expected to start early next year and take about 
three years. 

MULLARD EQUIPMENT, Ltd., has received an 
order worth £50,000 from the Soviet Union for a 
4,000,000V linear accelerator designed for X-ray 
treatment of deep-seated tumours. It is the first 
British equipment of its kind to be ordered by the 
U.S.S.R., and will be installed in Moscow. The 
machine will be similar in design to those built 
by the company for hospitals in Great Britain but with 
technical improvements, which will give the machine 
a larger X-ray field for a given output, reduce the 
time needed to set-up for treatment, and confer 
greater flexibility in control. 

BABCOCK AND WiLcox, Ltd., is to supply to the 
Central Electricity Generating Board a 550MW 
pulverised-coal-fired Radiant boiler, worth over 
£5,500,000, for commissioning in 1964 at Thorpe 
Marsh power station, near Doncaster, Yorks. It 
will be the largest single-furnace boiler in the world 
and will burn about 200 tons of coal an hour (5000 
tons a day) to produce 3,750,000 lb (1675 tons) 
of steam per hour. When completed it will 
be about 170ft high and will have a single, 


fusion-welded high-pressure steam drum  130ft 
long, weighing about 265 tons. The boiler 
will supply steam to the 550MW _ turbo-alter- 


nator at a pressure of 2400 lb per square inch 
and a temperature of 1055 deg. Fah., with reheating 
after partial expansion through the turbine. 

ASSOCIATED ELECTRICAL INpustRIES, Ltd. (HEAVY 
PLANT Division), has secured a contract from Norway 
for a 108,000kW rectifier installation required by 
Ardal og Sunndal Verk, for extensions to the alu- 
minium smelting plant at Ardal, at the head of the 
Sognefjord on the west coast of Norway ; this 
company is the largest producer of aluminium in 
Norway and the new extensions represent an increase 
in production capacity of 32,000 tons per annum. 
The order covers semiconductor rectifier equipment 
rated at 135,000A, 800V d.c., and the plant is to be 
commissioned and in commercial operation early in 
1962. The transformers required to operate with 
the rectifier equipment will be manufactured in 
Norway by A/S Rich Pfeiffer, with whom A.E.I. 
have collaborated in the overall design of the instal- 
lation. Consultative and technical services in the 
design and layout of the electrical plant are to be 
provided by A.E.I. 


Miscellanea 


FUNNEL FOR FueL.—-Simmonds Aerocessories, Ltd., 
has introduced a filter-funnel for use when fuel is 
loaded into barrels, aircraft tanks, or other vessels, 
in order to supersede such crude strainers as chamois 
leather. The funnel incorporates two Fram filter- 
separator cartridges which remove water and solid 
matter ; the water is directed to a sump which can 
be drained. The funnel weighs 16 lb and the cartridges 
last a year. The maximum flow is 25 Imperial gallons 
per minute. 

STRAIGHT ACTION TOGGLE CLAMP.—A new clamp 
made by Speed Tools, Ltd., Vereker House, Gresse 
Street, London, W.1, for use in fixtures, machine 
tools or in similar applications has a form of toggle 
action by which the clamping spindle follows an 
almost vertical path throughout its travel with a 
straight down motion over the final 4in of its final 
closing movement. With this vertical movement 
the clamping spindle can be arranged to enter or 
withdraw from a locating hole accurately to locate 
and clamp components simultaneously. 

DirseL HyprAuLic Locomotive “ D 800.”—In 
connection with the article ‘* Diesel Hydraulic Loco- 
motive *D 800’ giving abstracts from a paper 
presented to the Institution of Locomotive Engineers, 
which appeared in our issue of November 20 last, 
we have received a correction from the author, Mr. 
G. E. Scholes. This correction refers to the fuel 
consumption curve on page 647. The statement 
“The fuel consumption per rail horsepower-hour 
corresponding to Fig. 5 is given in Fig. 8,” should 
read “ The fuel consumption per engine brake horse- 
power corresponding to Fig. 5 is given in Fig. 8.” 
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British Patent Specifications 


When an abridgment is not illustrated the specification is without 
drawings, unless otherwise stated. The date first given is the date 
of application ; the second date, at the end of the abridgment, is 
the date of publication of the complete specification. Copies of 
specifications may be obtained at the Patent Office Sales Branch, 
15, Southampton Buildings, Chancery Lane, W.C.2, 3s. 6d. each. 


TELECOMMUNICATIONS 


823,565. January 29, 1957.—CONNECTING DEVICE 
FOR WaAvE Gulpes, Compagnie Générale D’Elec- 
tricité, 54, Rue La Boetie, Paris (8e), France. 

The object of the present invention is to provide 
connecting horns between wave guides of different 
diameter which comprise means for permitting the 

TE,; waves to pass, while preventing the propagation 

of waves of the other types. The use of these horns 

is particularly advantageous for connecting a recti- 
linear section to a bent section, because it makes 
it possible to eliminate the parasitic oscillations 
which may have been generated when waves passed 
into this last section. One embodiment is shown in 
the drawing reproduced. The horn A, which connects 
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two circular guides B and C, is formed of metallic 
rings D in the shape of truncated cones, of regularly 
increasing mean diameter, arranged one after the 
other so as to form a surface in the form of the 
frustum of a cone, of which the internal walls are 
perfectly smooth. Each of these rings is separated 
from the next by a narrow insulating ring E, so as to 
create an electrical discontinuity between the rings, 
and thus to prevent the transmission of waves with 
an electric field. The various rings are kept in place 
by means of an external sheath F, which may be a 
continuous sheath of thermo-plastic material or of 
soft metal such as lead, or may consist of a winding 
of paper tapes or of metallic ribbon, for example 
steel. This sheath, in addition to maintaining the 
rings in place, ensures their mechanical protection 
and also the mechanical connection between the 
horn and the two guides to be connected. In an 
alternative construction the horn is formed by 
winding a fine wire in contiguous turns on a mandrel 
in the shape of a truncated cone, which is then 
removed. The two ends of the spiral so formed are 
fixed, for example, by soldering, to the ends of the 
guides and a sheath is then applied to the whole.— 
November 11, 1959. 


ELECTRIC TRACTION 


823,547. March 21, 1956.—ALTERNATING CURRENT 
ELectRiC TRACTION EQUIPMENTS, Metropolitan- 
Vickers Electrical Company, Ltd., St. Paul’s 
Corner, 1-3, St. Paul’s Churchyard, London, 
E.C.4.  (QUnventor : William Train Gray.) 

This invention is eminently applicable in traction 
equipments of the kind wherein the traction motors 
are supplied with direct current by means of mercury 
arc or like rectifiers connected with the secondary 

winding of the power transformer. It enables a 

large number of steps to be obtained with a com- 

paratively small number of switches. The drawing 
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is an electrical circuit diagram showing the main 
power circuits in one embodiment of the invention. 
In operation, on the first notch the contactor A is 
closed, together with the contactor B. The auxiliary 
transformer secondary winding C is thus connected 
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in series between the conductor D and the lowest 
voltage tapping E of the main transformer secondary 
winding F and the auxiliary transformer primary 
winding G is energised from the main secondary 
winding with the resistance sections H and J in 
circuit. A corresponding voltage somewhat above 
that of the tapping E will therefore be applied to the 
traction motors. On the second and third notches 
resistances H and J are short-circuited in turn. In 
order further to accelerate the motors, transition to 
the fourth notch is effected in three steps. On step 1 
the contactor K is closed. The secondary winding 
C is thus connected in parallel with the section of 
the main transformer secondary between tappings 
E and L. The auxiliary transformer is arranged so 
that when the primary winding G is connected 
directly across the main secondary winding F the 
secondary voltage of the auxiliary transformer is 
equal to that between the tappings of the main 
transformer so that contactor A carries virtually 
zero current. The contactor A is opened on tran- 
sition step 2 and the contactors B, M and WN are 
then also all opened. The traction motors are 
therefore at this stage connected directly between 
the conductor D and the tapping L. On transition 
step 3 the contactor P is closed thereby connecting 
the upper end of the winding C, also, with the tapping 
L, and the contactor B is also re-closed. The tran- 
sition is completed at the fourth notch, wherein 
contactor K is opened, leaving the secondary wind- 
ing C in series with the tapping L of the main second- 
ary winding. The voltage applied to the motors is 
thus increased above that of the tapping L by an 
amount determined by the resistance H, J. On the 
fifth and sixth notches the contactors M and N are 
closed in turn to increase the primary current and 
secondary voltage of the auxiliary transformer, 
with corresponding increases in the motor voltage. 
Further progression follows a similar sequence. 
The equipment may be designed for continuous 
operation on all or some only of the total number of 
notches provided. A typical scheme might provide 
36 notches with six tappings.—November 11, 1959. 


ELECTRONICS 


823,406. October 16, 1957.—NAVIGATIONAL Sys- 
TEMS, Minister of Supply, London. (Jnventor : 
Arnold George Ward.) 

According to this invention a navigational system 
for operation over a given area comprises a group 
of at least two spaced radio transmitting stations 
each adapted to transmit radio signals corresponding 
to the raster of a television picture of a map of the 
area and a continuously rotating vector displayed 
on the raster, its centre of rotation being positioned 
therein according to the map position of its trans- 
mitting station. Each station has an aerial system 
defining a directional transmission beam which 
rotates in synchronism with the rotating vector, 
whereby a television receiver whose position is cut 
by the transmission beams in their rotation will, as 
a beam passes through its position, display a picture 
of the corresponding vector, and the intersection of 
two vectors will provide an indication of the position 
of the receiver. The rotations of the aerials are not 
necessarily synchronised, although the speeds of 
rotation are substantially the same. The vectors do 
not appear on the receiver screen at the same time 
and so arrangements are made for the operator to 
draw each vector as it appears, or a long afterglow 
tube may be used. A map of the area in which the 
receiver is located is conveniently superimposed 
upon the television picture by means of a trans- 
parency or by the use of video mapping techniques. 
A refinement in the system, which avoids the need 
for providing the map at the receiver, is the addition 
of a third radio transmitting station adapted to 
transmit, omni-directionally, a picture of the map. 
By this means not only the map but additional 
information can be made available at the receiver ; 
for instance in the case of an aircraft navigational 
system not only is position given on the picture of 
the map but information concerning weather, landing 
conditions and so forth can be added.—November 11, 
1959, 


823,451. April 9, 1957.—RADAR Systems, Marconi’s 
Wireless Telegraph Company, Ltd., Marconi 
House, Strand, London, W.C.2. (Inventor : 
Alan Wheatley Dale.) 

Radar stations may be seriously interfered with, 
either deliberately or accidentally, by pulse signals 
which are received by the receiving equipment of the 
station, but which are not the desired echo pulses 
resulting from reflection at a target of pulses trans- 
mitted by the station. In general, such interfering 
pulses will not occur at the pulse repetition frequency 
employed by the station, and the present invention 
seeks to eliminate or reduce the adverse effects of 
such interfering pulses if they are greater in amplitude 
than the general radar noise level of the station. 
The specification describes means for separating all 
received signal pulses exceeding a predetermined 
amplitude, means for delaying separated pulses for 
a time delay equal to the pulse repetition period of the 
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station, and for suppressing the display of signals 
when delayed separated pulses and undelayed 
separated pulses occur out of time coincidence. The 
delay may be provided in any known convenient way, 
but one simple and preferred way is to use a magneto- 
strictive delay line. However, other forms of delay 
device may be used, among them being storage 
electron discharge tubes, mercury delay lines, and 
mechanically driven delay devices such as rotating 
magnetic drums or tapes with relatively displaced 
7 gaa and signal pick-up devices._-November 
11, 1959. 
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822,006. April 1, 1955.—DyYNAMo-ELECTRIC 
Macuines, The English Electric Company, Ltd., 
Queens House, 28, Kingsway, London, W.C.2. 
(Inventors: John William Harold Morgan and 
John Thomas Wilkins.) 

This invention relates to the direct cooling of at 
least some of the coil overhangs at each end of a 
generator rotor wound with hollow conductors 
through which a cooling medium is passed. The 
upper drawing is a sectional elevation of one of the 
winding overhangs of a two-pole hydrogen-cooled 
turbo-alternator, and the lower one is a view lookin 
underneath the overhang. Hydrogen is fed by shaft 
portion A of the rotor to annular intake space B below 
the winding overhang. Inlet ports C are provided in 
the circumferentially extending portions of each turn 
of the coil D and hydrogen entering the hollow 
conductors via these ports is deflected in opposite 
directions around the turns by means of solid inserts 
E, to be exhausted via outlet ports in the coils located 
intermediate the ends of the slotted core portion F. 
Except for the radially innermost turn, each turn of 
the coils G, H and J is provided with inlet ports 
K and L in both coil sides adjacent the slotted core 
portion. The hydrogen entering the hollow con- 
ductors via the ports L is deflected by means of the 
solid inserts M around the coil overhangs. In the 
case of the coil G, the hydrogen is exhausted through 
axial outlet ducts N ; in the case of the coil H the 
hydrogen is exhausted through axial outlet ducts P, 
whilst in the case of the coil J, the hydrogen is 
exhausted through outlet ports Q. In each case two 
outlets are provided in each turn, one on each side 
of the coil centre line. Solid inserts R, S and T 
are provided in each turn of the coils G, H and J 
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respectively, whilst insulating packing pieces U and V, 
extending the full depth of the coils, are provided 
between the coils G and H and between the coils H 
and J respectively. The overhang portion of the 
radially innermost turn of each of the coils G, H 
and J is cut away so as to leave only a short length 
of the straight parts"of the turns overhanging the 
end of the slotted core portion and solid rectangular 
connectors W, X and Y respectively are butt-welded 
to the ends of the hollow conductors. Hydrogen 
entering inlet ports Z in coils G, H and J 
is deflected by solid inserts towards the centre of the 
rotor where it is exhausted into the air gap through 
radial ports, not shown. The solid rectangular 
connectors are cooled by means of the main flow of 
hydrogen under the winding overhangs, and in order 
to achieve a temperature gradient along these con- 
nectors which is approximately the same as that of 
the hollow turns, grooves are formed therein.— 
October 21, 1959. 
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F orthcoming Engagements 


Secretaries of institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of their insertion, the necessary informa- 
tion should reach this office not later than a fortnight before the 
meeting. In all cases the TIME and PLACE at which the meeting is 
to be held should be clearly stated. 
ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 

To-day, Dec. 11.--SToKe AND Crewe BRANCH : Royal Hotel 
Crewe, “ Recording Instruments,”’ J. Campaigne and P. Death, 
7.30 p.m : 

Mon., Dec. 14.—NortH West LONDON BRANCH Century 
Hotel, Wembley, “ Acrylic Plastics in Lighting, J. B. Clark, 
8.15 p.m 

Tues., Dec. 1$.—LONDON NATIONAL LECTURE : Royal Institu- 
tion, 21, Albemarle Street, London, W.1, “ eee a 


ipodes,”’ Hon. The Lord Citrine, 6.30 p.m. 
ang ~ dg Employment Exchange, 


FORD AND Districts BRANCH: | ) 
-Oxford. “Planned Maintenance,.”” F. Galloway, 8 p.m. 
Districts BraNncH: Queens Hotel, 


ALDERSHOT AND ‘ 
en Farnborough, Hants, Films Evening. 7.30 p.m. 


led. Dec. \6.—NOTTINGHAM BRANCH: E.M.E.B. Showroom 
4 Cannington Street, Nottingham, Annual Film Even- 
ing, 7.30 p.m. je WOLVERHAMPTON AND Districts BRANCH : 
Chamber of Commerce, District Bank Chambers, Lichfield 
Street. Wolverhampton, Open Forum, 7.45 p.m. 
Thurs.. Dec. 17.—SoutH Lonpon BRANCH : Greyhound Hotel, 
High Street, Croydon, Surrey, “ Electronics in Industry, 
S. R. Rose, 8 p.m 
BRITISH COMPUTER SOCIETY 
s.. Dec. 17.—LonpDoN Branch : Northampton College of 
ay Technology, St. John Street, London, E.C.1, Dis- 
cussion on “Conversion between Analogue and Digital 


Representation,” 2.30 p.m. e SourH WaLes AND Mon- 
<eQUTIITIRE Branch: Smal! Shandon Lecture Theatre, 
University College, Cardiff, ‘“ Mechanical Translation of 


Languages.” J. P. Cleeve. 6.30 p.m. ye LEICESTER BRANCH 
— 104. College of Technology, Leicester, Films, * The 
Electronic Computer in Commerce,”’ and * Time to Think, 
7 p.m. 
BRITISH INSTITUTION OF RADIO ENGINEERS 
., Dec. 15.—LONDON SecTION : London School of Hygiene 
roo Tropical Medicine, Keppel Street, Gower Street, London, 
W.C.1. Half-day Symposium on “ Magnetic Recording 
.”" 3 p.m. and 6 p.m 
Wed Dec.” 16. MEDICAL Ecectronics Group: London 
School of Hygiene and Tropical Medicine, Keppel Street, 
Gower Street, London, W.C.1, ““ Measurements in the Presence 
! .”’ D. A. Bell, 6.30 p.m. 
os 17.—SouTH WesTeRN SECTION : School of Manage- 
ment Studies, Unity Street, Bristol, “ The Transistor and its 
Use in Communication and Control Equipment, E. Wolfen- 
dale, 7 p.m. ScoTTisH SECTION : Institution of Engineers 
and Shipbuilders, 39, Elmbank Crescent, Glasgow, The 
Digital Voitmeter,"’ J. A. Irvine and D. A. Pucknell, 7 p.m. 
Fri., Dec, 18.—ScottisH Section: Department of Natural 
Philosophy, The University, Drummond Street, Edinburgh, 
“The Digital Voltmeter,” J. A. Irvine and D. A. Pucknell, 
p.m, 
CEMENT AND CONCRETE ASSOCIATION 
Tues., Dec. 1$.—Mid-Warwickshire College of Further Educa- 
tion, Warwick New Road, Leamington Spa, “* Weathering 
and Deterioration of Concrete and Cement Renderings, 
C. Hobbs, 7.15 p.m. 7 
Wed., Dec. 16.--College of Further Education, Northgate 
Building. Darlington, “ Practical Formwork Design and 
Construction for Concrete,” J. G. Richardson, 7.15 p.m. 


COMBUSTION ENGINEERING ASSOCIATION 

Tues.. Dec. 18.—NorTH WESTERN REGION : Engineers’ Club, 
Albert Square, Manchester, “Heat Insulation,’’ Martin 
Edge, and R. A. Mansergh, 2.30 p.m. 

DIESEL ENGINEERS AND USERS’ ASSOCIATION 

Thurs., Dec. 17.—Institute of Marine Engineers, Memorial 
Building. 76, Mark Lane, London, E.C.3, “‘ Report on Heavy 
Oil Engine Working Costs and Performance, 1958-59 ”” ; 
Informa! Discussion on “ Operating Problems"’ ; and “ The 
Inventions of B.1.C.E.R.A.,."" W. P. Mansfield, 2.30 p.m. 

ILLUMINATING ENGINEERING SOCIETY 

Mon., Dec. 14.—Suerriecp Centre: Grand Hotel, Sheffield, 
Technical Film Show, 6.30 p.m. ; 

Tues., Dec. 1$.—Liverroo: Centre : Merseyside and N. Wales 
Electricity Board Industrial Development Centre, Liverpool 
“New Developments in the Calculation of Co-efficiénts of 
Utilisation,”” W. Robinson, 6 p.m. 

INSTITUTE OF BRITISH FOUNDRYMEN 
Yues., Dec. 15.—SLoucH Section: Lecture Theatre, High 
Duty Alloys, Ltd., Slough, “ Running and Gating of Cast 


ings,”’ W. W. Glick, 7.30 p.m R ; i 
Wed., Dec. 16.—LONDON BRANCH Constitutional Club 
Northumberland Avenue, London, W.C.2, “ Aluminium 


Castings,”’ J. Vickers, 7.30 p.m. 
Mon., Dec. 2\.--East ANGLIAN SECTION : 
Library, Ipswich, Film evening, 7.30 p.m. 
INSTITUTE OF MARINE ENGINEERS 
Mon., Dec. 14.——West oF ENGLAND Section : Small Engineer- 
ing Lecture Theatre, The University, University Walk, Bristol, 
8. Films, “* Adma for Short ’’; “ Birth of a Tanker"’; “Tanker 
Story ”’ and “ Special Marine Cylinder Lubricants,” 7.30 p.m. 
Tues., Dec. 15.—JoIntT NUCLEAR MARINE PROPULSION PANEL : 
Memoria! Building. 76, Mark Lane, London, E.C.3, “ Some 
Aspects of Marine Reactor Safety,”’ K. Maddocks, 5.30 p.m 
Wed., Dec. 16.—KINGSTON UPON HULL AND East MIDLANDS 
Section : Royal Station Hotel, Kingston upon Hull, Joint 
Meeting with the Hull Association of Engineers. “‘ Steam and 
Steam Generation,” J. Anderson, 7.30 p.m. 
INSTITUTE OF METAL FINISHING 
Wed.. Dec. 16.—BIRMINGHAM ORGANIC FINISHING Group 
Engineering Centre, Stephenson Place, Birmingham, 2, “ Poly- 
urethane Finishes and Foams,”’ R. Hurd, 6.30 p.m. 
INSTITUTE OF NAVIGATION 
Fri.. Dec. 18.—Royal Geographical Society, 1, Kensington Gore, 
London, S.W.7, Film meeting, 5.15 p.m. 
INSTITUTE OF PETROLEUM 
‘ed.. Dec. 16.—Lecture Theatre, 61, New Cavendish Street, 
i W.1. Redwood Lecture, * Pipelines,’’ and Presenta- 
tion of Redwood Medal to A. C. Hartley, 5.30 p.m. 


INSTITUTE OF ROAD TRANSPORT ENGINEERS 


‘0~-da _—SoutH Waes Centre : South Wales Institute 
— OE they Park Pisce, Cuele, “ Glass Fibre Reinforced 
ics,"" G . Gurney, S p.m. ‘ : 
ee Ti —-eareaocurTan Area: Royal Society of Arts, 
John Adam Street, Adelphi, London, W.C.2, “A Review for 
the Selection, Specification and Desi of a Commercial 
Vehicle,” E. B. H. Elsbury. 6.30 p.m. YORKSHIRE CENTRE : 
Great Northern Hotel, Wellington Street, Leeds, |. “ Diesel 


Power Units,”” D. Kaberry, 7.30 p.m 


Lecture Hall, Public 
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INSTITUTE OF WELDING 
Wed., Dec. 16.—NorTH LONDON BRANCH: Works Visit to 
ys Oxygen Company, Ltd., Angel Road, London, N.18, 
30 p.m. 


INSTITUTION OF BRITISH AGRICULTURAL 
ENGINEERS 


Mon., Dec. 14.—-NORTHERN CENTRE : North Eastern Electricity 
Board Lecture Theatre, Carliol House, Newcastle upon Tyne. 
“ Mechanical Handling and Preparation of Feeding Stuffs 
on the Farm,’ John T. Taylor, 6.45 p.m.  %& ScorrisH 
CenTRE: North of Scotland Hydro-Electric Board, Black- 
friars, Perth, ** Accident Prevention on Farms,”’ J. Brownlie. 
7.30 p.m. 

INSTITUTION OF CIVIL ENGINEERS 

Tues.. Dec. 15.—Great George Street, Westminster, London, 
S.W.1, Joint Meeting with the British Section of Société des 
Ingénieurs Civils de France, “* New Dam Techniques,’’ André 
Coyne, § p.m. 

INSTITUTION OF ELECTRICAL ENGINEERS 

To-day, Dec. 11.—E. MIDLAND Centre : College of Technology, 
Leicester, “* Electrical Floor Warming,’ J. W. Moule and 

‘. M. Stevenson, 7 p.m. ye N. SCOTLAND Sus-CENTRE : 
Robert Gordon Technical College, Aberdeen, ** Automatic 
Digital Recording of Experimental Values,’’ W. H. P. Leslie, 
7.30 p.m. we N. STAFFORDSHIRE SuB-CENTRE: Technical 
College, Stoke-on-Trent, “ Discrimination between H.R.C. 
Fuses,’’ E. Jacks, 7 p.m. ‘ 

Mon., Dec, 14.—INFORMAL MEETING : Savoy Place, London, 
W.C.2, Discussion on “‘ Why Hi-Fi ?’’ opened by P. P. 
Eckersley, 5.30 p.m. ye MERSEY AND NorTH WALES CENTRE : 
Town Hall, Chester, Joint Meeting with the North-Western 
Association of the Institution of Civil Engineers, ‘*‘ Generator 
Motor Problems in Pumped Storage Installations,”’ J. H. 
Walker, 6.30 p.m. ye NorTH EASTERN CENTRE: Neville 
Hall, Westgate Road, Newcastle upon Tyne, Diamond Jubilee 
Lectue, J. R. Beard, 6.15 p.m. yy SHEFFIELD SuB-CENTRE : 
Ange! Hotel, Brigg, Discussion on “ Planning and Develop- 
ment of Factory and Public Supply Electrical Systems,”’ 
6.45 p.m. ye WESTERN CENTRE: Reardon Smith Hall, 
Cardiff, Jo nt Meeting with the Supply and Utilisation Groups, 
“ The Provision of Adequate Electrical Installations in Build- 
ings,”’"—{a) “* Multi-Storey Flats and Maisonettes,’’ C. A. 
Belcher, and (6) “‘ Small Industrial Premises,’ J. A. Sharp, 


6 p.m. 
Tues., Dec. 15.—MEASUREMENT AND CONTROL SECTION : Savoy 

Place, London, W.C.2, Discussion on “Data Handling 
Problems in Atomic Installations,’’ opened by D. Taylor, 
5.30 p.m. ye NortH MIDLAND CENTRE: Electrical Engin- 
eering Department Lecture Theatre, The University, Leeds, 
“Investigations of Power Foliow-Current Phenomena using 
a Synthetic Power Source,’’ L. L. Alston and F. M. Bruce, 
and “The Impulse Initiation of Arc Discharges,’ L. L. 
Alston, 6.30 p.m. ¢ SOUTHERN CENTRE : Technica! College, 
Farnborough, ‘‘ Subscriber Trunk Dialling,’ D. A. Barron, 


6 p.m. 

Wed., Dec. 16.—ELECTRONICS AND COMMUNICATIONS SECTION : 
Savoy Place, London, W.C.2, “The Laying of Submarine 
Cables,”” W. H. Leech, 5.30 p.m. SuerrieLp Sup-CEeNTRE : 
Grand Hotel, Sheffield, “Research on the Performance of 
High-Voltage Insulators in Polluted Atmospheres,’ J. S. 
Forrest, P. J. Lambeth and D. F. Oakeshott, 6.30 p.m. 

SoutH West Scor.anp Sus-Centre: Institution of 
gineers and Shipbuilders, 39, Elmbank Crescent, Glasgow, 
C.2, “ The Provision of Adequate Electrica! Installations in 
Buildings,”"—{a) ‘* Multi-Storey Flats and Maisonettes,”’ 
C. A. Belcher and (6) “ Small Industrial Premises,’ J. A. 

p.m. 

Thurs., Dec. 17.—EpucatTion Discussion Circe: Savoy 
Place, London, W.C.2, Discussion on “‘ The Presentation of 
the History and Philosophy of Science,’’ opened by H. Dingle, 
6 p.m. ye SOUTH-WesTERN SuB-CENTRE : Electricity Show- 
rooms, Bedford Street, Exeter, “‘ Turbo-Generator Perform- 
ance under Exceptional Operating Conditions,’’ T. H. Mason, 
P. D. Aylett, and F. H. Birch, 3 p.m. 

INSTITUTION OF ENGINEERING DESIGNERS 

Wed., Dec. 16.—YORKSHIRE BRANCH : Midland Hotel, Bradford, 
Ladies’ Night and Film Evening, 7.30 p.m. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
IN SCOTLAND 
Tues., Dec. 15.—39, Elmbank Crescent, Glasgow, “‘ Refrigerated 
Ships,’ E. Russe!l Roberts, 6.30 p.m. 


INSTITUTION OF ENGINEERS-IN-CHARGE 

Wed., Dec. 16.—Tudor Room, Caxton Hall, Westminster. 
London, S.W.1, “‘ Gas Transmission in the United Kingdom,” 
D. L. Copp, 6.30 p.m. 

INSTITUTION OF HIGHWAY ENGINEERS 

To-day, Dec. 11.—Park Lane Hotel, Piccadilly, London, W.1. 
Annual General Meeting, 11.45 a.m. 

INSTITUTION OF LOCOMOTIVE ENGINEERS 

Tues., Dec. 15.—Lecture Hall, Institution of Mechanical En- 
gineers, 1, Birdcage Walk, London, S.W.1, “* Methods of 
Reducing Flange Wear on Diesel and Electric Locomotives,” 
W. L. Topham, 5.30 p.m. 

INSTITUTION OF MECHANICAL ENGINEERS 

To-day, Dec. 11.-—LUBRICATION Group: 1, Birdcage Walk. 
Westminster, London, S.W.1, Discussion on “ Recognition 
of Deterioration of Lubricants in Service,’’ 6 p.m. 

Mon., Dec. 14.—MIDLAND GRADUATES’ SECTION: Exchange 
and Engineering Centre, Stephenson Place, Birmingham, 
* Materials Handling in American Drop Forges,’”’ W. G. 
Kirkwood, 7 p.m. 

Tues., Dec. 15.—MIDLAND BRANCH, RuGBY PANEL: College 
of Technology and Arts, Rugby, “Ship Propulsion in the 
Nuclear Age,”’ E. Norton, 7.15 p.m. LONDON GRADUATES’ 
Section : Visit to James Pascall, Ltd., Mitcham, Surrey, 
2.30 p.m. ye ScorTisH GRADUATES’ SECTION : New Engin- 
eering Building, The University, Glasgow, “* Cold Stores for 
the Future,”’ S. Forbes Pearson, 7.30 p.m. 

Wed., Dec. 16.—James CLAYTON Lecture: 1, Birdcage Walk. 
Westminster, London, S.W.1, “ The Future of Air-breathing 
Engines in Aviation,”’ S. G. Hooker, 6 p.m. 4 SOUTHERN 
BrRaNcH : Royal Star Hotel, Maidstone, “ The Effect of 
Nuclear Radiation on Engineering Materials,’’ A. H. Cottrell, 
7.30 p.m. E., A.D. Centre: The University, Leeds, 
2, “Some Investigations on Cold-starting Phenomena in 
Diesel Engines,"’ A. E. W. Austen and W. T. Lyn, 7.30 p.m. 
3% Eastern Grapuates’ SECTION : Visit to Early Generating 
Station, Reading, 7.30 p.m. 

Thurs., Dec. 17.-N.E. BRANCH: Stephenson Building, Clare- 
mont Road, Newcastle upon Tyne, Informal Discussion 
Group, “* The Energy Balance in Steam Power Plant Systems,”’ 
R. S. Silver, 6.15 p.m. ye YorxsHirne Brancw: The Uni- 
versity, Leeds, “‘ The Effect of Nuclear Radiation on Engin- 
eering Materials,”’ A. H. Cottrell, 6.30 p.m. 

Mon., Dec. 21.—ScortisH A.D. Centre : Institution of Engin- 
eers and Shipbuilders, 39, Elmbank Crescent, Glasgow, C.2, 
“Construction and Behaviour Characteristics of Tyres,”’ 
T. French, 7.30 p.m. 

INSTITUTION OF MINING AND METALLURGY 

Thurs., Dec. 17.—Geological Society, Burlington House, 
Piccadilly, London, W.1, Papers for Discussion, “ Rela- 
tionship Between Particle Size and Collector Concentra- 
tion,” A. J. Robinson; “ Deepening of No. 1 Vertical 
Shaft at Premier (Transvaal) Diamond Mining Company, 
Ltd.,"" D. Borchers, 5 p.m. 
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INSTITUTION OF NAVAL ARCHITECTS 


Tues., Dec. 15.—16, Mark Lane, London, E.C.3, “ Some Aspects 

of Marine Reactor Security,’’ K. Maddocks, 5.30 p.m. 
INSTITUTION OF PLANT ENGINEERS 

Wed., Dec. 16.—Kent BRANCH : The Kings Head Hotel, High 
Street, Rochester, Social Evening and Members’ One Minute 
Questions and Answers, 7 p.m. ye LEICESTER BRANCH : 
Bel! Hotel, Leicester, “* Fibre Glass in Industry,’’ R. Loughran, 
7.30 p.m. 

Thurs., Dec. 17.—BLACKBURN BRANCH : Castle Hotel, Black- 

“Procedure to Avoid Disputes in the Engineering 
Industry,”’ J. E. Norton, 7.30 p.m. 

Fri. Dec, 18.—BIRMINGHAM BRANCH : Imperial Hotel. Temple 
Street, Birmingham, Mobile Plant Discussion Group, 7.30 p.m. 

INSTITUTION OF PRODUCTION ENGINEERS 

Mon., Dec. 14.—-Lteps SECTION : Hotel Metropole, King Street, 
Leeds, 1, ‘ Materials Purchase as an Aid to Production,” 
D. H. Brandon, 7 p.m. yy SHEFFIELD SECTION: Grand 
Hotel, Sheffield, “‘ Fabrication of Heavy Steel Components, 


c : Central Library, Swansea, 
. Lighting and Colour as an Aid to Production,’” R. Davies, 
m 


p.m. 

Thurs., Dec. 17,—-GLAsSGOW SECTION : Institution of Engineers 
and Shipbuilders, 39, Elmbank Crescent, Glasgow, C.2, 
“Welding and Marine Engineering,’’ J. A. Dorrat, 7.30 p.m 

INSTITUTION OF THE RUBBER INDUSTRY 

To-day, Dec. 11.—LricesteR SecTION : Bell Hotel, Leicester, 
* The Utilisation of Man-made Fibres in the Rubber Industry,” 
G. A. Pittman, 7.30 p.m 

Mon., Dec. 14.—MANCHESTER SECTION: Engineers’ Club, 
Albert Square, Manchester, “Stress Relaxation Measure- 
ments in the Investigation of Ageing of Vulcanistes,”’ J. Scanlan, 
6.45 p.m. ye MIDLAND SECTION: James Watt Memorial 
Institute, Great Charles Street, Birmingham, ‘* Ageing and 
Weathering of Rubber and some Plastics,’"” W. McG. Morgan, 
6.45 p.m. Preston Section : B.T.R. Industries Social Club, 
Farrington, Preston, Lancs, ‘* Education in Industry,’ R. F. 
Marshall, 7.15 p.m. 

INSTITUTION OF STRUCTURAL ENGINEERS 

To-day, Dec. 11.—WesteRN COouNTIES BRANCH: University 
Engineering Laboratories, Bristol, “* Welded Tubular Struc- 

_tures,’’ G. B. Godfrey, 6 p.m 

Tues., Dec. 15.—ScortisH BRANCH : Institution of Engineers 
and Shipbuilders, 39, Elmbank Crescent, Glasgow, C.2. 
“* Goliath’ Crane at Hunterston Atomic Power Station,” 
A. Henderson, 7 p.m. 

JUNIOR INSTITUTION OF ENGINEERS 

To-day, Dec. 11.—Pepys House, 14, Rochester Row, Westminster, 
London, S.W.1, Induction of President, J. M. Kay, and 
Presentation of Awards by W. M. Larke: ‘ The Engineer's 
Role in Nuclear Power,”’ 7.30 p.m. yy NORTH WESTERN 
SECTION : Engineers’ Club, Albert Square, Manchester, 
“ Fitting an Escalator in a Ship,’’ D. H. Clark, 7.30 p.m. 

Mon., Dec. 14.——-SHEFFIELD SECTION: Livesey Clegg House, 
44, Union Street, Sheffield, 1, ‘‘ Compressors and Compressed 
Air Equipment,”’ L. Hancock, 7.30 p.m. 

Fri., Dec. 18.—INFORMAL MEETING : Pepys House, 14, Rochester 
Row, Westminster, London, S.W.1, “ Radioisotopes in 
Industry,’” W. G. Busbridge, 7 p.m. 

MANCHESTER ASSOCIATION OF ENGINEERS 

To-day, Dec. \1.—Engineers’ Club, Albert Square, Manchester, 2, 
“* Recent Developments in Shaft Sinking Techniques,’ W. R. 
Spendlove, 6.45 p.m. 

NORTH EAST COAST INSTITUTION OF ENGINEERS 

AND SHIPBUILDERS 

To-day, Dec. i1.—Lecture Theatre, Mining Institute, Newcastle 
upon Tyne, “Ship Model Size and Tank Boundary Correc- 
tion,”’ A. Emerson, 6.15 p.m. 

PLASTICS INSTITUTE 

Wed., Dec. 16.—YORKSHTRE SECTION: St. Mark’s House, 
186, Woodside Lane, Leeds, 2, “ Electrical Heating for the 
Plastics Industry,’’ A. Westerman, 7.15 p.m. 

REINFORCED CONCRETE ASSOCIATION 

Tues., Dec. 15.—MIDLAND Counties BRANCH: Birmingham 
and Midland Institute, Paradise Street, Birmingham, ‘ The 
Design and Construction of the Shell Roof of the Exhibition 
Palace of the National Centre of Industries and Technology, 
Paris,”’ J. E. C. Farebrother, 6 p.m. 

ROYAL AERONAUTICAL SOCIETY 


To-day, Dec. 11.—Institution of Mechanical Engineers, 1, 
Birdcage Walk, London, S.W.1, Symposium on “ Flight 
Safety,’ 10 a.m. ye AGRICULTURAL AVIATION GROUP : 


Library, 4, Hamilton Place, London, W.1, “ Aerial Opera- 
tions Planning in the United Kingdom : Results and Diffi- 
culties,"’ P. King, 7 p.m. 

ROYAL STATISTICAL SOCIETY 

To-day, Dec. \\.-GENERAL APPLICATIONS SECTION : Royal 
Institute of Public Health and Hygiene, 28, Portland Place 
London, W.1, * Pitfalls in the Collection of Agricultural 
Statistics,’ H. Palca, 6.15 p.m. 

fri., Dec. 18.--INDUSTRIAL APPLICATIONS SECTION: London 
School of Hygiene and Tropical Medicine, Keppel Street, 
London, W.C.1, Half-day Conference on ‘“ Experimentation 

in Theory and Practice,’ 2 to 7 p.m. 
SCIENCE MUSEUM-—CHRISTMAS LECTURES FOR 
BOYS AND GIRLS 

Tues. and Wed., Dec, 22 and 23.—Science Museum, South 
Kensington, London, S.W.7, “ From Man Power to Atomic 
Power,”’ Victor Wall, 2.30 p.m. 

Mon. and Tues., Dec. 28 and 29.—Science Museum, South 
Kensington, London, S.W.7, “ From Tinfoil to Tape: The 
History of the Gramophone,"’ John Cain, 2.30 p.m. 

SOCIETY OF CHEMICAL INDUSTRY 

Wed., Dec. 16.—Corrosion Group: 14, Belgrave 
London, S.W.1, Discussion of Research Papers pe er 
published by Members of the Group, 6 p.m. : 

SOCIETY OF INSTRUMENT TECHNOLOGY 

Wed., Dec. 16.—-CONTROL SECTION : Manson House, 26, Port- 
land Place, London, W.1, ** Random Inputs and Load Varia- 
tions,"’ J. F. Coales, 6.30 p.m. 

WEST OF SCOTLAND IRON AND STEEL INSTITUTE 

Fri.. Dec, 18.—Institution of Engineers and Shipbuilders, 39 
Elmbank Crescent, Glasgow, C.2, “ Self-Fluxing Sinter,”’ 
E. H. Baldwin, I. M. Mathieson and D. McNeil, 6.45 p.m. 


Advanced Engineering Courses 


** Predetermined Motion-Time Systems.—II. Work Factor.”’ 
THE UNIVERSITY OF BIRMINGHAM, INSTITUTE FOR ENGINEERIN<; 
PRODUCTION, * Southfield,’’ 16, Norfolk Road, Birmingham 
1S. Residential executive course from 9.30 a.m., Monday. 
January 11, until Friday, January 29, 1960. Fee 105 guineas. 

Linear and Non-Linear Servo Control Systems. 

LONDON TECHNICAL COLLEGE, Eoutieas Wey, Ren 
short course of ten lectures intended to give a brief but com- 
prehensive introduction to the principles of control engineer- 
~ bas evenings, 7 to 9 p.m., commencing January 20 

. Fee ; 
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GENUINE <STUBS FILES 


* The achievement of seven generations of 

craftsmen. 
GENUINE “STUBS FILES are produced in 
the same factory as GENUINE <STUBS 





SILVER STEEL—both are accepted as a 
standard of quality throughout the 


world. 
GENUINE “STUBS products are sold 


by all the best dealers. 
* Insist on these quality goods through 
specifying GENUINE <STUBS. 


PETER STUBS LIMITED 
WARRINGTON : ENGLAND 
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SPECIALISED 
FABRICATION 








Widnes Foundry & Engineering Co. Ltd. offer a skilful, comprehensive 
service to industry, both in fabrication and foundry work. Two recent 
examples of fabrication are (top) mild steel casing, consisting of two shells, 
bottom shell 7ft. 5in. dia. by 17ft.; top shell 6ft. 6in. dia. by 17ft. and 
(below) one of three stainless steel road tanks for transporting phosphoric 
acid; each tank has three compartments, and is jacketted with aluminium. 





PHONE:- WIDNES 2251/4 & 2889 - GRAMS:- ‘FOUNDRY WIDNES’ 


APPROVED BY LLOYDS FOR CLASS II 
WELDING FOR PRESSURE VESSELS. 
| LUGSDALE ROAD - WIDNES - LANCS 


FOUNDRY & ENGINEERING CO. LTD 


ESTABLISHED 184! 
W.47 


Enter No. 821 on reply card 
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TEGALEMIT 
MECHANICAL LUBRICATION 
FITS INTO 

YOUR PICTURE! 


The range of Tecalemit Mechanical Lubrication systems gives the 
machine designer new freedom. No longer must every bearing be 
made accessible for hand oiling. More important still, running speed 
and performance can be planned in the knowledge that each bearing 
will receive correct, accurately regulated lubrication throughout 
its working life. 

For the machine user, Tecalemit Mechanical Lubrication systems 
mean machines that run better and last longer. Maintenance costs 
are slashed, and breakdowns due to seized bearings avoided. 

All of the Tecalemit Mechanical Lubrication systems are capable of 
infinite flexibility using oil or grease. They can be incorporated into 
new designs or applied to existing machines with equal success. 





The BRENTFORD is a fully automatic multi-line system with from 1 to 
20 lines, each supplied by its own independently regulated miniature 
pump. The unit can take power from the rotary or reciprocating 
motion of the machine it serves, or be supplied complete with 
electric motor. The BRENTFORD is particularly suitable for heavy 
machines running continuously at high speed. 

The TECALEMIT-BIJUR system is on the single-line principle, in which 
one central pump supplies up to 100 points. Each outlet is fitted with 
a metering valve which regulates the supply of oil to the bearing in 
accordance with its pre-determined need. The installation can be 
fully automatic, automatic with operator control, or hand operated. 
(There are also Tecalemit Mechanical Lubrication systems for use with 


soft grease.) 





This coupon is your oppor- To: TECALEMIT LIMITED (Sales EN) 
tunity to find out how PLYMOUTH - DEVON 

Tecalemit Mechanical Lub- 

rication can solve your gm te hy ta 
lubr ication proble m. Fill it Tecalemit BRENTFORD Mechanical 
in and post it today. If you Lubricators 

have a particular applica- The TECALEMIT-BIJUR Single-line 
tion or trouble-spot in mind, Sustem 

by all means enclose a note, All Tecalemit Mechanical Lubrication 
a sketch or a drawing. You systems for oil and grease 

will be under no obligation Lenclose details of a particular 
whatsoever. lubrication problem 


aoa 








OID 


ECALEMIT 











bine eliaael af qaneenerenian 


SOI uci Avs covchenisnsisticvcitiocieaiietianiaialliaanniaagistieaas a ae 
; ‘ H H ty i RO ae eT eRe 5 
af The Authority on Lubrication 
: SII soins sscscnscictinicaticddenntasidchahiaghistaastalendas 
TECALEMIT LIMITED (SALES FN)-+ PLYMOUTH + DEVON pence nesenemre ren 
Té71A 
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| 

| Enter No, 831 on reply card 
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in connection with high pressure 


ERMETO HIGH PRESSURE COUPLINGS are specified by 
many leading manufacturers, because they are the most 
reliable fittings on the market for every high pressure installation. 
Our catalogue illustrating the full range of standard fittings will be sent to you 
on request. Non-standard fittings can also be made to suit 
your specification. Our technical experience is at your service. 





BRITISH ERMETO CORPORATION LTD §-334\)/-388@) 


A MEMBER OF THE ALENCO GROUP OF COMPAmIES 


MAIDENHEAD 5100 
. Enter No. 841 on reply card 


HARGRAVE ROAD MAIDENHEAD BERKS TELEPHONE: 
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; HIGH-DUTY aioy 


$.G. NI-RESIST iron 


Castings 
and 
Components 


If you need a 
casting or com- 
ponent for a 
difficult or very 
highly specialised 
application, pass your 
problems to the John Williams 
Foundry Division—they’ll do the 
rest. 







A COMPLETE TECHNICAL AND 
FOUNDRY SERVICE 


ha 








Ys 


oa - Backed by advanced re- 
“uw ——? 


search laboratory facilities. 
For a consultation—without 
charge or obligation—or a 
copy of our technical book- 
let “Sound and _ Solid 
Castings.’’—write to : 





This turbo blown diesel 
engine exhaust mani- 
fold, cast in S.G.Ni- 
Resist alloy iron, stands 
up to extremely high 








Service to stamping shops isn’t quite as easy as 


that, but Jessops are now giving rapid delivery of 


HARDTEM DIE BLOCKS 


now available in weights up to three tons 


They can be supplied 


either annealed or heat- 
treated 


either black or rough- 
machinedonone or morefaces 


either with longitudinal or 
transverse grain flow 


in the following hardness grades 





working temperatures. 


JOHN WILLIAMS OF CARDIFF LTD 


EAST MOORS ROAD, CARDIFF 


Telephone: Cardiff 33622 (12 lines) Telex 49303 
Enter No. 852 on reply card 





HARDTEM A 401-429 
HARDTEM BB 363-388 
' HARDTEM CC 331-352 
HARDTEM DD 293-32! 


BRINELL 
BRINELL 
BRINELL 
BRINELL 





seer renee mnemits 





JESSOP-SAVILLE 


LIMITED 


nice 
BRIGHTSIDE WORKS Ene SHEFFIELD ENGLAND 
A MEMBER OF — THE B.S.A. GROUP 


P3424 


Enter No. 851 on reply card 























SHEETS 


PLATES 
AND @ 


| | | 
SHEARED-COLD SAWN SECTIONS 
BRIDGE 


& PROFILE CUT TO ALL 
THICKNESSES & SHAPES 

; RAILS 
IRON & 


OTEEL 
MERCHANT 
a 
























[WEST BROMWICH! Lor) 


EAGLE WORKS -GREETS GREEN MMS SS 


WEST BROMWICH Biwwas- 


Telephone: TiPTON 1611 (so /ines) 


Enter No. 853 on reply card 
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* Registered trade-name applied for 





ROX 





RECRYSTALLISED ALUMINIUM 99-7% 

STABILISED ZIRCONIA 97% 

PURE MAGNESIA 98-5%, 

IMPERVIOUS THORIA 99-9°% 

THORIA 99-9", 

At Neston we make high-temperature, high-purity 
refractories, in such materials as Thoria and 


Magnesia, which cannot be matched by 


refractories made anywhere else in the world. 





Collectively these, with other very pure 
Recrystallised Alumina and Zirconia 
refractories, are known as Purox. 

Newly developed techniques allow us to make 
these refractories in sizes, and with an intricacy 
of form, that would have been impossible 
even a year or two ago. So when a job 
demands a refractory that seems unobtainable 


you may find what you need at... 





MORGAN 


efractories Ltd 






MORGAN REFRACTORIES LIMITED 

NESTON, WIRRAL, CHESHIRE 
NE 153/A TELEPHONE: NESTON 1406 
Enter No. 861 on reply card 
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Mooring 
and 
Navigational 
Buoys 





Buoys which mark the shipping channels 
leading to a Port or Harbour, buoys which mark 
hazards such as unseen rocks or wrecks — and 
mooring buoys, are manufactured at the Brown, 
Lenox Works at Millwall, London, E.14 on 
the River Thames. 


The buoy illustrated is equipped with a day- 
mark, an occulting light, a bell for fog warnings, 
and a radar reflector. Jt was made to the order of 
a well known company specialising in the provision 
of the light sources for navigational buoys. 

All types of buoys, mooring and navigational, 
are illustrated in the BROWN, LENOX 
“© Moorings and Buoys ” Booklet ; copies of which 
can be obtained from either of the addresses 
given below. 


An announcement by the Marine Division of 


ENGINEER 





BROWN, LENOX & CO. LTD. 


ASSOCIATED COMPANY: BROWN, LENOX & CO. (LONDON) LTD., MILLWALL, E.14 


PONTYPRIDD - GLAMORGAN 
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TALKING TUFNOL 


Talk to an engineer about TUFNOL and he’ll speak of lem; it has its limitations as well as its advantages, but 
get to know TUFNOL and you will find it a faithful 


its many advantages as a material for ship’s bearings 
ally in the solution of many of your problems of 


and aircraft parts, plating barrels and terminal boards, 
gear wheeis and pulleys, jigs and punchings and for 


thousands of other different engineering components. 


design, production or maintenance. Why not let one 
of our engineers talk TUFNOL with you? He will call 


Obviously TUFNOL is not the answer to every prob- as soon as you invite him. 


TUFNOL LTD - PERRY BARR «: BIRMINGHAM 228 


Enter No. 881 on reply card 
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WILLIAM BEARDMORE & CO. LIMITED 


—— 


Enter No. 891 on reply card 
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See what Fescol can do 


Here’s the perfect before and after story of the Fescol process. The ram on my 
left is untreated, and has become corroded and pitted by wear and corrosion, 
in this condition it has reached the end of its useful life. Now look at the other 
ram, it was just the same before it was ‘ Fescol ’-ised and now it will retain 
its new look almost indefinitely. That’s because the nickel or chromium 
protection provided by the Fescol process withstands wear and corrosive 
attack being an even harder, more durable surface than the original metal. 
The process has proved so successful in the salvage of worn rams that now we 
have them treated before installation. Then we more or less forget about them. 


FESCOL LIMITED - NORTH ROAD - LONDON N7 


BRANCH WORKS: PORT GLASGOW, HUDDERSFIELD AND BROWNHILLS, WALSALL 


Established 1920 
Sole Licensees for Australasia : De Havilland Aircraft Pty. Ltd., Milperra Road, Bankstown, N.S.W, ee 


Eater No. 901 on reply card 
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THERE'S A \ 


Metrovick Electrode 


FOR EVERY WELDING JOB 


2 Se Se 
/ 





For all-position | 
welding 
of mild and low | 


alloy steels 


THE 


m TENSIVICK 35V 


/ 





@ Tolerant to wide range of parent metals including 
low alloy, sulphur-bearing and silicon steels 
@ A low-hydrogen electrode suitable for A.C. 


@ Particularly suitable for welding heavy structures ;| 
@ Effective but cheaper than austenitic electrodes 
@ Gives high purity deposit with exceptional ne 
mechanical properties ( 
@ Ductile and free from porosity ea 
@ Approvals include Lloyds, Ministry of Transport, bj 


and the Admiralty. 


For full technical details write for descriptive ql 
leaflet 787/22-1 i 


THE METROVICK RANGE OF ‘GIANT BUILDER’ 
ELECTRODES INCLUDES 


EH + SYLVICK + MINIVICK - UNIVICK * SPEEDIVICK 
VERTIVICK * NICHROVICK - PYROVICK 
CASTIVICK + P250 - MOLVICK +» LOCREEP 
VANDIVICK 


Associated Electricalindustries Limited 


TRANGFORMER DIVISION HEATING & WELDING DEPARTMENT 
Trafford Park - - - Manchester 17 


= 


TE, 








L/PB0S 
Enter No. 911 on reply card 
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to cut 
machining 


time by P 
18% 


WITH INCREASED OUTPUT 
AND LESS MATERIAL WASTED 


Before being made as a steel casting, production of 
this 2$” Valve involved prolonged machining and 
high material wastage. The change to casting, in 
nickel-chrome alloy steel, cut machining time by 
78% and material wastage by 94%, giving much 
higher output at lesscost. Have you considered 
taking advantage of the accurate, sound-quatity 
castings obtainable, in any required composition, 
from modern steel foundries? Why not call in a 
steel foundry engineer at the design stage and use 


steel foundry know-how. 


THE BRITISH STEEL FOUNDERS ASSOCIATION 
STEEL CASTINGS | 





Sheffield huis 


Broomgrove Lodge, Broomgrove Rd., 
Enter No. 921 on reply card 
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FOR RELIABILITY AND LONG LIFE — 


it must be 









WAX-CHARGED COOLANT 
THERMOSTATS 


HEAVY DUTY 
TEMPERATURE AND 
PRESSURE SWITCHES 





SHAFT SEALS 





PRESSURE RELIEF 
VALVES 


SEAMLESS METALLIC BELLOWS 


“e Every Teddington product is backed 


by 30 years experience 


Ask for full technical details or call our Advisory Service 


P. W. BAKER & SONS (SALES) LTD., rackcess crano nivision 


TEDDINGTON WORKS, SUNBURY-ON-THAMES, MIDDX. TEL: SUNBURY-ON-THAMES 456 





Enter No. 931 on reply card 
M 
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ELECTRICAL EQUIPMENT 


For the World’s 
largest pumped 
storage scheme 


a 
oe 


et, 
















™ 
xe 


FOUR 75,000 KW GENERATORS/MOTORS 


Consulting Engineers: Messrs. Freeman, Fox and Partners, and Messrs. 
¢ Kennedy and Donkin. 


At the C.E.G.B.’s hydro-electric station at Blaenau Ffestiniog, Merioneth, 
machines supplied by AE I will perform double duty as generators and 
motors. 

By day, water turbines fed from the upper reservoir will drive the A E I 
machines as generators supplying electricity to the Grid to meet peak loads. 
After passing through the turbines, the water will be stored in the lower 
reservoir. 

At night, when the capacity of the Grid exceeds the demand, the AE I 
machines will operate as motors driving pumps to retu:n the stored water 
to the upper reservoir for further use during the next peak load period. 








ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 


HEAVY PLANT DIVISION RUGBY AND MANCHESTER, ENGLAND 
AS387 








Enter No. 941 on reply card 
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sPEcIFY ‘“‘REAVELL”’ 


FOR EFFICIENCY 4n> RELIABILITY 
RECIPROCATING COMPRESSORS 


ROTARY COMPRESSORS 
TURBO COMPRESSORS 


PRESSURES FROM 


I To 10,000 


LBS. PER SQ. INCH 
ror AIR, HYDROGEN, 


OXYGEN, NITROGEN, 
AND OTHER GASES. 


REAVELL & COMPANY LIMITED 


IPSWICH, ENGLAND 
Telegrams: ‘‘REAVELL”’ Ipswich Telephone: Ipswich 56124 (3 lines). 























| 
Enter No. 951 on reply card 














a. ce oe, oo oe FORGED > Sener WELDING 


STEEL & & AMERICAN 
FITTINGS 
STAINLESS 


STEEL 


buy from Ex 


STANDARDS 


-..-and you BUY BRITISH! 


FABRICATED 


ees | | | Boe 7 


STAINLESS , 
STEEL yi _ 1 <2 rote mG atl.) 2 > mm & a>) 





S| sich 4 
AND ' : < 74 62 PARADISE BY., LONDON, $.£.16 ™ 
{ : aN 
COPPER Be S BERMONDSEY 31567 8 


WALSALL MANCHESTER PONTYCLUN 


MALLEABLE TUBE FITTINGS 


TO BRITISH STANDARD 1256 gt” ) 
THE MEANS Ur massawiestt = —as British as the Flag 


| 





Enter No. 952 on reply card 
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SIR MILES THOMAS—Chairman of 
MONSANTO CHEMICALS LTD. writes:— 


“Experience of the assistance N.A.F.E.S can give has satisfied me 
that there must be very few firms which could not benefit from its 
services. AS Chairman of the British Productivity Council | recommend 
those who have not yet done so to get in touch with N.ALF.E.S since it 


is in the field of productivity that its achievements are most striking.” 


Oe | ae 


CALL IN N.I.F.ESS—INDUSTRY’S OWN NON-PROFIT-MAKING SERVICE FOR 
ADVICE ON THE EFFICIENT USE OF ALL FUELS, HEAT AND POWER. 


For address of nearest Area Engineer write to:— 


* * * * 7 i tt a man ea ta 
Ww Bl F B S National Industrial Fuel Efficiency Service 


Head Ofice: 71 GROSVENOR STREET LONDON WIL. Telephone: Hyde Park 9706 











Enter No. 961 on reply card 











60 Bogie Dropside Wagons 





WAGONS ses 
FOR 

PORTUGUESE 
WEST 

AFRICA 


TWO TYPES of Bogie Wagons 
are NOW being delivered to the 








BENGUELA RAILWAY 
50 Bogie Covered Wagons 


MVETROPOLITAN-CAMMELL CARRIAGE & WAGON CO. LTD. 


HEAD OFFICE SALTLEY * BIRMINGHAM 8 
LONDON OFFICE VICKERS HOUSE BROADWAY WESTMINSTER - S.W.1 





Enter No. 962 on reply card 
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A relatively small 
plant but a real 
Conur ‘money spinner on 
Niagara if account of its steady 
you would 
do it Output and the 
mechanically. quality of the product. 
It delivers accurately 
to specifications into 
the hoppers, from 
which lorries load 


in a matter of moments. 


- 
i 


x7 Handle it 
s Mechanically 


NIAGARA 


NIAGARA 


Enfield 6622 SCREENS (Gt. Britain) Ltd. 
Straysfield Road, Clay Hill, 
Enfield, Middx. 


wires 





_ Telephone : 


Enter No. 971 on reply card 
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Individual Springs 





give real flexibility 
to couplings 


Here's a really flexible coupling. Its 
individual springs mean that it will 
accommodate alignment crrors; absorb shock 
and stress; damp out vibrations yet allow 
free end-float under loads; have a resistance 
to shear of approximately fifteen times the 
working load. Yet when you come to look 
at sizes against torque, you'll find that 


this outstanding unit will be smaller in 


diameter than any other coupling you can buy. 





Write for ‘ull details today. 





STEELE & COWLISHAW LTD., 

Cooper Street, Hanley, Stoke-on-Trent. 

Telephone: Stoke 23333 (5 lines) Telex 3630 

London Office: pnercey ous, 103 Kingsway, London W.C.2. 
Telephone: HOLborn 82 

Overseas Sales: BAKER PERKINS (EXPORTS) LTD., 
Westwood House, Swallow Street, Piccadilly, London 





w.i. 
Telephone: REGent 830i 


A MEMBER OF THE BAKER PERKINS GROUP 
ANTS OE 
Enter No. 972 on reply card 


RUBERT 


COMPOUND CLAMPING TOOL— 








has a unique feature 
to exert simultane- 
ously horizontal and 
vertical pressure, thus 
ensuring the work- 
piece to be safely held 
in position, allowing 
maximum stock re- 
moval at high speed. 





Can be used on all machine tools and also on jigs and fixtures. 
Further outstanding advantages are:— 
1. No protruding nuts or screws. 
2. Quick setting without any packing pieces. 
3. For final machining, any easily controllable amount of pressure can 
be relieved, thereby achieving higher accuracy. 
4. Accidents due to slipping are impossible. 
5. Non-corrosive oil burned finish. 


| Set of Allen Keys supplied free. 





Order Nos. Screw Dia. | 
With one With two j of | Approx. 
Tee Nut Tee Nuts | Length | Width | Height | Tee Nut | Weight 
Size Price Price in. } in. in. } in. | tb. 
hacia eo NER he ast A : 
1 59/1 119 0} 59/2 280 Sf Reta fe ! 
sn nomi TA See ene ee Lowe S es Seo ponent 
$ tan 2 Ofanm..9-0:0) Bee Feet. 8 Poe 
>; |\on 30 O10R 40:6) & {mo} Fees Be. 
i 














RUBERT & CO. LTD., 
ACRU WORKS, DEMMINGS RD., COUNCILLOR LANE, 
CHEADLE, CHESHIRE Telephone: GATley 5855 
Enter No. 973 on reply card 
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9% 


SWEMATIC 
HIGH PRESSURE 
GREASE GUN 


| 








A top quality gun at an 
exceptionally low price. 
Fully guaranteed: many 
hundred thousand in 
daily use 






SURFACE PLATES AND TABLES. Made 
from hard close-grained cast iron. Sizes from 
6in. by 4in. up to 12ft. Oin. by 6ft. Oin. in Grade 
“A” and ‘‘B”’ accuracy. 


GRANITE SURFACE PLATES AND 
TABLES. Made from hard close-grained black 
Swedish granite. Sizes from 8in. by 8in. up to 
10ft. Oin. by Sfc. Oin. 


SINE TABLES. Simple or Compound Angle 
types. Supplied with Electro Magnetic, Non- 
electric Magnetic or ‘‘T’’ slotted work faces. 
Sizes Bin. by Sin., 10in. by Sin. and 12in. by 8in. 


ANGLE PLATES AND BOX ANGLE 
PLATES. Made from hard close-grained cast 
iron and rigidly designed for stability. Grade 
“A"’ and “B”’ in all sizes. 


STRAIGHT EDGES. Cast Iron Camel 
Back and ‘I’ Section types from I2in. up to 
16ft. Oin. 


PARALLELS. Hardened Tool Steel to B.S.S. 
Grade ‘‘A”’ and ‘B’’. Complete in wooden 
case. Sizes 4in. up to I6in. 


MAGNETIC CHUCKS. Made from high 
permeability steel castings and having excep- 
tional holding power. Sizes from I2in. by 6in. 
up to 72in. long. 


DEMAGNETISERS. Of new design to cope 
with all demagnetising problems, 


LAPPING BLOCKS. Made from hard close- 
grained cast iron surfaced on top and bottom 
faces and grooved for lapping. Complete with 
cover for each face. Sizes 6in. by 4in. up to 
12in. circular. 





























39/6) 


Complete with cranked | 
extension pipe and 
hydraulic chuck, as | 

illustrated. 






j WINDLEY BROS - LTD 


CROWN WORKS 


CHELMSFORD - ENGLAND 
Telephone CHELMSFORD 2224 






* The ideal gun for garage and 
workshop use. * Easy operation of 
the side lever gives pressures exceed- 
ing 6,000 Ib. p.s.i. * For oil (SAE | 
90 or heavier) and all grades grease. | 
* 16 0z. capacity. * Suction load- 

ing. * Valve to release airlocks Enter No. 982 on reply card 
* All parts replaceable. * Black ae Re a a 
oxide and nickel finish. * Special - =F" = = = =, 
terms for quantities. 





























| HYDRAULIC 
GREASE 
| NIPPLES 
Made to British Standards | 
| and interchangeable with other 
es makes. Available in bulk or | : 
in handy assortments of all | > 
: ws CASTINGS IN 
»pul sizes Very kee 6 
ma ‘| 3 DP ee AGN) «10 SPECIFICATION 
| oe | af \ Wah NDS A FOR THE ENG ISTIMEERING 


(UP To two Ties 








LAWRENCE EDWARDS & CO. 


(ENGINEERS) LIMITED me Bs eg RY : 
KIDDERMINSTER, WORCS. ba\\ We an ly ’R NSHAW FOUNDRY 
7 ; , STAINES, MIDDLESEX 


i oe ok, ee ee ee, ee eel 


Eater No, 983 on reply card 
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50 Ton 
Goliath Crane 
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Our new factory at College Milton, East Kilbride, Glasgow 


LIFT WITH 1ers 





3-10 Ton Scrap Bay 
Magnet Cranes 


33 Ton Goliath Crane 





J. H. CARRUTHERS & CO., LTD., COLLEGE MILTON, EAST KILBRIDE, GLASGOW. Telephone: East Kilbride 20591, Telegrams: Hoisting, East Kilbride 
Enter No. 991 on reply card 
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ROLL CLADDING for permanent protection 





The many advantages of the roll cladding have made it 
immediately acceptable in many industries: 


a es \/ (| i {ax 
Noes 


= 








IN TEXTILES IN DYEING 


London Office: 39 Victoria Street, S.W.1. Tel: ABBey 2496 











in Stainless Steel, for Rolls, 
Shafts, Tubes & Drums 


Many corrosion problems in industry can now be overcome more 
efficiently and cheaply using Rosedowns roll cladding process in which 
a thin shell of corrosion-resistant material is applied to the 

external diameters of cylindrical bodies. 

Rosedowns supply complete clad rolls or alternatively, the process 

can be applied to customers’ own rolls, shafts etc. Work is accepted 
from 4 to 42 inches in diameter, in length up to 23 feet 6 inches, 
machined, ground and polished to precision limits. 


ROSEDOWNs 


ROSE, DOWNS & THOMPSON LTD. 


Old Foundry, Hull, England. Tel: 29864 





MEMBER OF THE POWER-GAS GROUP 


Enter No. 1001 on reply card 
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RAYNER POWER DRIVES 


Geared Motors 
1 to 20 H.P. 


Infinitely 
Variable 
4 to 7} H.P. 


Compact purpose-made power drives are our business 


PETER RAYNER LTD RAYNER 
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121 WHITEHALL RD - LEEDS 12 OM Lee 4 4b) 53864/5 
Enter No. 1011 on reply card 








MONOCABLE & BICABLE 
SYSTEMS CABLEWAYS 


Over Sixty-Five Years’ Service to the 
mining Industry throughout the World 


Catalogue sent on request 


ROPEWAYS LTD =~ 
62 LONDON WALL, LONDON, €E.C.2. 


Telephone :- Nation: | 0124/5 Telegrams: “‘ Ropeways"’ Londen 








Enter No. 1012 on reply card 








FAN ENGINEERING EQUIPMENT 








MORE AND MORE PLANT 
for fume and dust extraction, 
cooling, drying and other 
applications is being installed 
incorporating all types of 
‘Tornado’ fan engineering 
equipment. The success with 
which such plants are opera- 
ting throughout a wide range 
of industry results from the 
combination of our own ex- 
tensive experience and the 
close collaboration of leading 
When faced with any industrial problem contracting and consulting 

engineers. 
of movement or treatment of air or gases, 


specify ‘ Tornado’ equipment by 


KEITH BLACKMAN LTD 


MILL MEAD ROAD-.LONDON.:-NI7 


Branch Offices: Birmingham - Bristol - Glasgow « Leeds 
Leicester * Manchester - Newcastle-upon-Tyne. 


























FUME REMOVAL 
Plant for extracting fumes from hot dip tinning processes. 
Photos by courtesy of The Steel Company of Wales Ltd. 





872 


Eater No. 1013 on reply card 
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SPRINGS AND 
SPRING WASHERS 


FOR ENGINEERING PURPOSES 


es tured by 


JOHN TONK 40 


CENTRAL SPRING WORKS 
Furnace Hill, SHEFFIELD, 3 


TONKS “SHEFFIELD 5 





SHEFF FLD 24679 


Enter No. 1021 on reply card 


BTR CONVEYOR BELTING 
WORKS DAY AND NIGHT 
FOR BOWATERS 





HAMMERED OR 
HYDRAULIC PRESSED 


| 
| 
} 
| 


ES. 2M 
IN L | It is a rough, tough life—and without much let-up—for th 
BLACK OR MACHINED | 








service only the most rugged belting can give . 





* | her that BTR belts are engineered for 
THE INCE FORGE CO. LTD. | | 
WIGAN PARKS FORGE LTD. 


PROPRIETORS 
Enter No.°1022 on reply card | 








BTR Industries Ltd 


RUBBER MANUFACTURERS 


LONDON S.W.! 





eririsn THERAMOPLASTICS . 


HERGA HOUSE. VINCENT SQUARE, 





TO 24 TONS For the really man-sized conveyor job where the load is hard and heavy and great be 
| ; tet lin t } j ro f 


strength must be allied with flexibility and outstanding ply 
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is BTR Cony r Belt, hauling 


heavy logs at Bowaters’ Mersey Division pulp mill. Rough and tough... the kind of 
the kind that BTR belting DOES give! 


-adhesion, it pays remen 


halt tr teal 
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: IRONSIDES §&f 


LUBRICANT 


10 TON 
ROLLER TURNTABLE 

















Enter No. 1024 on reply card 








Enter No. 1025 on reply card 
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THE “ FENNER-DODGE 
SC,’ BALL BEARING PLUMMER BLOCK 


a with these special 5 star features :- 
a * A sealed bearing with relubrication facilities giving longer life under 
a arduous conditions. 
* Easy to fit housing designed to give adequate spanner room and elongated 
é bolt holes allow lateral adjustment. 
a * Separate collar provides bearing to shaft fixing without distortion of 
a inner race. 
a * Special seal designed for low frictional losses and keeps grease in 


and dirt out. 
* Deep groove ball bearing with long inner race distributes loads over 


greater shaft area, and is fully self aligning. 
Send for leaflet 250/19 
ALSO AVAILABLE IN 


J. H. FENNER & CO. LTD., MARFLEET, HULL 























BRANCHES AT: BELFAST, BIRMINGHAM, BRADFORD, BRISTOL, BURNLEY, CARDIFF, GLASGOW. 4 BOLT FLANGE BEARING | 2 BOLT FLANGE BEARING 








HULL, LEEDS, LEICESTER, LIVERPOOL, LONDON, LUTON, MIDDLESBROUGH, MANCHESTER, 
NEWCASTLE-ON-TYNE, NOTTINGHAM, SHEFFIELD, STOKE-ON-TRENT. 


LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 


Enter No. 1031 on reply card 
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the embodiment 


of this scientific age 


Forward-looking engineers are embodying Heli-Coil Screw 
Thread Inserts in their designs because competition 
demands that they use only today’s most advanced and 
successful techniques. 

The Heli-Coil method of screw thread engineering can 
improve products in almost an infinity of ways... and 
at the same tume make dramatic cuts in time and labour 
costs. It is ideal for automation, the operation is 
simplicity itself, just drill, tap and install. 

The Heli-Coil Insert provides a conventional thread with 
higher loading strengths and greater resistance to wear and 
stresses - it literally armours the thread. 

The assembly obtained is anti-vibration because the Hcli-Coil 
Insert allows pre-stressing. Weight and space are saved 
and the serviceability and appearance of the product 
enhanced. 

The importance of Heli-Coil Inserts to the modern designer 
is an irrefutable fact. Why not have all the information in 
front of you - data is freely available. Ask for Sales 
Leaflet APL48/ES. 
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1909 


Coiotn susie 


5 
-~1959- 


Your newest design . . .1s 1t quite up to date ? 


PHELI-COM 1s @ registered trade mark 


Write for more data on HELI -COIL inserts co ARMSTRONG PATENTS CO., LTD., EASTGATE, BEVERLEY, VORKSHIRE 


Telephene: Bevertey 


A AE AAT TS TC RE TTS  —=—=§« = NN cee NNER: 


82212 


(6 





lines) 


Enter No. 1041 on reply card 
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a Birkett 
water, 
Prego Pressure 
gases Reducing 
liquids 


Valves 


Type 






wee” Statatatere’ © © SMucetme | sudnes 


Small downstream pressure variation, irrespective of 
flow demand, up to the maximum rated capacity. 

A tight closure when there is no demand. 

Negligible variation of the downstream pressure due to 
variations in the upstream pressure 

Self-cleaning spherical valve. 

Renewable seating (in gunmetal or stainless steel) 

An integral strainer is fitted. 

Easy maintenance. 

All-metal construction. 

Materials and craftsmanship guaranteed. 

Write for details today .. 

Fully illustrated descriptive leaflet and complete details on 
request to :— 


QUEEN STREET, HECKMONDWIKE, YORKS 


Telephone : Heckmondwike | 241 (3 lines) 
Telegrams : Brass Heckmondwike 


Established 1864, Non-Ferrous Founders and Engineers. 
Specialists in Spring Relief and Safety Valves and Allied Fittings 


SAMUEL 
BIRKETT 


LIMITED 








Enter No. 1051 on reply card 
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STORAGE & TRANSPORT TANKS 


As supplied to all Ministries, Principal Oil Companies & Petrol Pump Manufacturers 
For every storage and transport purpose. Steel Horizontal Tanks, 
Cylindrical Underground Tanks, Fuel Oil Tanks, Road Wagon Tanks, 
Rectangular Tanks, Air Receivers, Vats, Hoppers, etc. 

When ordering specify M.S.L. 


25 Years experience 7 
Fatnicated Cig Melee em 


METAL STRUCTURES, LTD. 


Angel Factory Colony, Angel Rd., Edmonton, N.18 
Phone: Edmonton 660112/3 Grams: Metstru, Southtot, London 




















Enter No. 1052 on reply card 


AIR CLEANSING... 
THE TORNADO WAY 


Mr. Manufacturer please do not allow your employees to 
work in conditions where air pollution exists. 


Dirt costs time and money! 


For a very reasonable outlay you can protect your staff from 
dangerous fumes, grit and dust, by using the:— 


TORNADO CLEAN AIR EQUIPMENT 
Are you interested SIR? 


if so please phone at once and allow us to quote 


Fully trained personnel are at your disposal. 
LTD. 


BARNET METAL CO. 
Herts. 


Elektron House, Brookhill Road, New Barnet, 
Telephone: BARnet 3901/5187 




















Enter No. 1053 on reply card 
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Buyers looking 
for better equipment 
look for 
Fordson Power 


Wise buyers insist on Fordson Power : 


INDUSTRIAL SALES DEPARTMENT TRACTOR DIVISION FORD MOTOR COMPANY LIMITED - 




















... because Fordson Power gives the stamp of reliability, 
ensures high output at low cost, and because it has the back- 
ing of the Ford world-wide service and spares organisation. 
There are Fordson Industrial Equipment Units in the 30-40 
b.h.p. and 40-50 b.h.p. classes, in more than 100 different 
assemblies. Fit Fordson and you get all the benefits of 
quality mass production from Ford’s famous Dagenham 
factory, the biggest producer of mobile power units. Fit 
Fordson, the unit tailor-made to your requirements. 


Ss 7 
® a 


DAGENHAM - ESSEX 





Enter No. 1054 on reply card 
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.e) Fabric 
Mild Steel Fa sceursaal 


Platework that 1S 
made to a very high " 
standard of workmanship 
he factors 
our 
jjability- 


js one of t 
contributing to 
reputation for re 








alfred allen & son ttp 
LOWER GORNAL, Nr DUDLEY 
London Office: 23 LAWRENCE LANE, E.C.2. TEL : MONARCH 2978 


19158 


Eater No. 1061 on reply card 
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The awkward, the 
delicate, the unbal- 
anced or just plain 
heavy — they all 
come alike to BERL 
You can take most 


kinds of load off 

your mind if you 

have us supply your ; Wy AP. 

lifting tackle. Write — Better Equipment 


for copies of our 


leaflets. 


for Raising Loads 







yi 


British Electrical 
Repairs Limited 


Empire House, Charlotte 
Street, Manchester I! 


WORKS AT 
BATH, BIRMINGHAM, CARDIFF 
CHESTERFIELD, EDINBURGH, GLAS 
GOW, HAWICK, LONDON, MAN- 
CHESTER, NEWCASTLE, SWANSEA 


fmBER 69/1 
Inter No. 1062 on reply card 
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Efficient 
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The problems of 
efficient discharge of 
material from large storage 


bunkers where external 
vibration is impractical is simply 
overcome by the installation of the new 
Sinex Internal Bunker Vibrator. The device 
comprises a Sinex rotary electric vibrator attached 
to a steel reed which hangs down into the bunker. The 
unit is suspended from a rolled steel joist and anti-vibration 
mountings protect the hopper structure itself. Maximum 
amplitude occurs at the tip of the reed or at the point where stoppage 
has built up, releases the material and ensures a smooth, free flow. Sinex 
Internal Bunker Vibrators are completely reliable, the power unit being 
readily accessible and causing no obstruction to the material inside the hopper 


& “ex 
INTERNAL BUNKER VIBRATOR 


A new range of Sinex rotary 
electric vibrators has been designed 
to eliminate'disadvantages normally 
associated with thisequipment. Avail- 
able in four sizes providing centri- 
fugal forces up to 300, §00, 1,960 
and 7,600 Ib. respectively 





Send for relevant details and information sheet 


SINEX ENGINEERING COMPANY LIMITED 
Central Way, North Feltham Trading Estate, Feltham, Middlesex 
Telephone: Feltham $081 (5 lines) Telegraphic Address: Sinexvibro Feltham 
ASSOCIATED COMPANIES IN PARIS, BRUSSELS AND ZURICH 


Enter No. 1063 on reply card 
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NIA _ MACHINERY 


—™ INSTALLATIONS 


OUR NAME TELLS OUR STORY and FUNCTION 


Telephone : BIRMINGHAM MIDLAND 5731 P.B.E. 
CARDIFF 25471 GLASGOW CITY 6597 
NEWCASTLE UPON TYNE 22336 


I ll 





MACHINERY INSTALLATIONS LTD. 


60a, HIGH STREET, ACTON, LONDON, W.3. phone: ACOrn 6044 P.B.E 


Eater No. so7t on | reply card 


High pressure booster for 
sulphuric acid plant. 


High temperature fan 
for steelworks - 600°C. 


II 


High pressure forced 
draught fan for Atomic 
Industry 
High temperature fon 
for a recirculation - 
6 ° 





ALLDAYS & ONIONS LTD. 


GREAT WESTERN WORKS, BIRMINGHAM 11. 
‘Phone: ViCtoria 2251/4. 
LONDON OFFICE: QUEEN ANNE’S GATE, WESTMINSTER, S.W.1. 
Phone : WHiltehall 1923/4/5. 


Enter No. 1072 on reply card 
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From ore unloading, hot metal pouring and section handling to 
shipping the finished product, the Clyde-Booth range covers 
the field of heavy materials handling for the Steel Industry. 






Manufacturers of 
Ore Transporters 
Steelworks Cranes 
Diesel Rail Cranes 
Dockside Cranes etc. 





CLYDETTNI 


CLYDE CRANE & BOOTH LTD. 








Incorporating : 
Joseph Booth & Bros., Clyde Crane & Engineering Co., 
Union Crane Works, RODLEY, Leeds. MOSSEND. Lanarkshire. 
Tel. : Pudsey 3168 (6 lines). Grams: “Cranes,” Rodley, Telex. Tel.: Holvtown 412 (6 lines). Grams. : “Clyde” Motherwell Telex. 
Te'ex 55159 Telex 77443 


Enter No. 1081 on reply card 
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to 
crow = 


By 


THINK OF CASTINGS FIRST... 


IN CARBON, LOW ALLOY, 
MANGANESE AND OTHER 
WEAR RESISTING STEELS, 
STAINLESS AND HEAT 


ms  CHADFIELDS., 


§ 8 ££ F FFE to 








HADFIELDS LTD., EAST HECLA WORKS, SHEFFIELD, seegel 


Eater No. 10° 
on reply card 
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NON - FERROUS 
SAND CASTINGS 





4 ras 















4 BRONZES * MANGANESE 

+ NICKEL BRONZES * PHOSPHOR 

e * GUN METALS * ALUMINIUM 
ETC * PATTERNMAKING AND MACHINING 


HERE 1S A GROUP OF TYPICAL BRONZE 
CASTINGS THE LARGEST WEIGHING 35 CWTS 





spHOF 






eat AST PP rUN 
monze AND GUM 
wETAL - SOLID AND 
CORED BARS FOR 
Ss... 

PUSHES. LINERS ETr 








NEWCASTLE e STAFFS” e Phone: 52311 3 (lines) 





Enter No. 1101 on reply card 











4 4 J 


Aterasters ond engines ere H & W alternators supplied in all sizes 


of H & W design and manufacture 
thus ensuring our undivided from 6 to 5,000 kVA and voltages up 


responsibility for the complete to Il kV. with 
peer eas Ss = —- H & W 2- or 4-stroke turbo-charged 
orien ies Diesel engines 
(“In line” and “V” type 4-st. Diesel engines 
can be supplied naturally aspirated or 
turbo-charged with or without air coolers) 


HARLAND & WOLFF 


Un i 2RA 1 OT ae ( 


Tel. : Pudi GLASGOW me) Teye)n LIVERPOOL SOUTHAMPTON er 
Telex. 55159 . 
Enter”No. 1102 on reply card 
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The reconstruction of Bridge No. 5 carrying the L.M.R. 
suburban tracks over the Western Region main lines between 
Willesden and Acton Central was carried out by Butterley 
for the Chief Civil Engineer, British Railways, London 
Midland Region. Rolling out of the old bridge, erection 
of new columns and the rolling in of the new bridge were 
carried out during a week-end closure of the L.M.R. ‘lines 


and a short closure of the W.R. lines below. 


Sub-contractors : Leonard Fairclough, Ltd. 


As SES rs, 
“A Ae WFC 


v 


M of : . 
—s eS a . Uke &, 
is « _— —— a 
9 asta 


Enter No. 1111 on reply card 
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BRITAIN’ 


ALL THAT 1S WEEDED IN A 
| SANDSAW DISPENSER BEST 


(1) Bagi readily withdrawn BAND ee 
(2) 4femainder of band clearly seen a | 


(3@7 Cleaner, safer and more convenient 










ANOTHER SPEEDICUT TOOLS SERV, 
and in the 


BEST 


SPEEDICUT WORKS, 
CARLISLE ST. EAST, 
SHEFFIELD 
Enter No. 1121 on reply card 
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Speed A 
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Speed reduction problems are most part solved 
when you callin David Brown. Take the RADICON 
for example, did you know there are 270 standard 
models of this popular speed reducer, sizes 2} to 28, 
available for despatch within 24 hours? In the 
smaller sizes because demand is so great, delivery is 
a little longer. 

RADICON speed reducers, efficient, silent in 
operation, are used for those jobs where failure is an 
unspeakable crime. All over the world engineers are 
specifying RADICON by name—the finest speed 
reducer available. 

Have a word with David Brown about it today— 
on Huddersfield 3500 or Elgar 6824. 


DAVID 
BROWN 


THE DAVID BROWN CORPORATION 
(SALES) LIMITED 


SIZES: 2} TO 28 RADICON DIVISION * PARK WORKS * HUDDERSFIELD - TELEPHONE: 3500 
SIZES: 1, TO 2} LONDON GEAR DIVISION * STONEBRIDGE PARK WORKS * LONDON N.W.10 * TELEPHONE: ELG. 6824 


oa/s793 


Enter No. 1131 on reply card 
N 














rHE 








10 ton Steam Perma- 
nent Way Crane 
Metre Gauge. Duty 
10 cons at 16 ft. radius 
propped; 5 tons at 
14 ft. radius free 


3 Motor, electrically 

operaced Fixed Wharf 

Crane. Duty: 15 tons 
at 22 ft. radius. 





























T raphic Address 
“ Lifting, Leicester ' 


Enter No. 1141 on reply card 
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Keep their lead in. . 
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an effective 
one piece double 
acting seal! 


Specially designed for double 
acting cylinders — the new 
‘“*Hallprene’’ Patent Double 


Acting Fluid Seal. 


* Improves sealing 


Prevents the poss- 
ible formation 
of fluid traps 


Reduces costs 


* 
* Simplifies piston design 
* 


One seal replaces two 


The new “‘Hallprene’’ double acting seal 
has been developed from the highly success- 
ful ‘“Hallprene’’ Patent Fluid Seal — the 
most efficient seal for single acting 
applications. 


PATENT DOUBLE ACTING FLUID SEAL 


(Patents applied for) 


OLDFIELD WORKS, HAMPTON, MIDDLESEX, Telephone: Molesey 2180 
IN SCOTLAND : WILSON PLACE, EAST KILBRIDE, GLASGOW, Telephone: East Kilbride 20581 


P4039 
Enter No. 1142 on reply card 








AUTOMATIC 


-- BOILER CONTROL 





| 
SINCE 1927 
PNEUMATIC BOILER CONTROL 





a Let us advise you, without obligation, as to which system 


would best suit your particular circumstances. 








Write or phone 
A MEMBER 
OF THE 
ELLIOTT-AUTOMATION 
GRouP 


| 
NOW ALSO 


SWARTWOUT-GORDON ELECTRONIC 
BOILER CONTROL 


This new alternative to the pneumatic system, combines 
the experience of The Swartwout Co. Ltd. (also a mem- 
ber of the 
with 


Elliott-Automation 





electronic control c Brae ents 


“ti “PERCENT VALVE OPENING 


Group) 


systems for Industrial processes 
and Gordon experience in auto- 


matic control of boilers. 


JAMES GORDON & CO. LTD 


DALSTON GARDENS, STANMORE, MIDDLESEX 


Tel.: WORDSWORTH 3631-2-3-4-5 4920 


Enter No. 1143 on reply card 
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Let us get our teeth into them 


You sir’, 


Almost a century ago, David Brown pioneered precision machine cut gearing 
and, ever since, the firm’s history has been one of inevitable expansion. 


To-day, in purposeful silence, David Brown gears actuate ‘iron lungs’ in our 
g 


hospitals; drive great ships; and keep the wheels of practically every industry 
\ turning, smoothly and efficiently. 


If your power input-over-output figure is too improper a fraction, consult the 
David Brown Group’s Technical Advisory Service. It costs, and commits you to 


nothing. But it can be very good indeed for your production. 


searing 
DAVID BROWN 
DPODLeMgP J 2 os sw. cons su 


GENERAL GEAR DIVISION, HUDDERSFIELD, YORKS., ENGLAND. 












Telephone: 3500 Huddersfield 


== a 
TT, 
gear fora —————) 
South African —<—<—J 
Gold Mine. — 
=> xX 


en 


Multi-rope winder 


Enter No. 1151 on 
reply card 
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for all 
DISTRIBUTION 
TRANSFORMERS "i 


300 kVA transformer for a 
British Electricity Board 





1o00 kVA transformer for a 
Lancashire cotton mill 


ay” 
H i 
i= ae 
i, 
AE 2560 kVA transformer for a 


Spanish power statior? 


Associated Electricallndustries Limited 
TRANSFORMER DIVISION 
Manchester 23 and Rugby 


Enter No. 1161 on reply card 
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LEARN HOW TO— 
SPECIFY 
TEST 


USE 


SHERARDIZING 





SHAKESPEARE STREET WOLVERHAMPTON 
Telephone: Wolverhampton 27531 (5 lines) 








ZINC ALLOY RUST PROOFING Co. Ltd. 


the Asking 





And at LONDON and ROCHDALE 








Enter No. 1171 on reply card 














". In addition to the forced-circulation 
fans and drive shafts, Nimomic 75 
ae is used for the a'r-guide furnace liner 
7 

which directs circulating air over the 
heating elements. 


Diagram shows forced-circulation 
15 TUBULAR system and the Nimonic 75 hollow- 
ies fan shafts cooled by compressed air 


"TRADE MARK 














HENRY WIGGIN & COMPANY LIMITED 
WIGGIN STREET -+- BIRMINGHAM 16 






-Nimonic 


operating at 1100° C 


(9 


A HIGH-TEMPERATURE electric furnace of advanced design has been developed by 
Hedin Limited, for the heat-treatment of components during the overhaul of 
Rolls-Royce ‘Avon’ and ‘Conway’ turbo-jet engines. 

To ensure even heat distribution within the furnace, four centrifugal fans 
are required to operate continuously at temperatures up to 1100 C. The nickel- 
chromium alloy, Nimonic 75, was selected for the construction of the fans and 
their drive shafts. The excellent high-temperature properties of Nimonic 75 
enable it to resist oxidation and withstand the exacting centrifugal stresses at 
extreme heat. 


al. 
“— 








HEAT-RESISTING ALLOY 


r-SEND THIS COUPON ----—~——., WIGRIL HEME ALLS 


> 


for a specimen copy of ‘WIGGIN NICKEL ALLOYS 
NAME 
APPOINTMENT OR DEPARTMENT 


COMPANY AND ADDRESS 





Paes aha eee ae a 


a es eat 





TGA Mies 


Enter No. 1172 on reply 
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ee THE MOST PRACTICAL 
| SPECI ALIST}j WAY OF ELEVATING 
| Nh BULK MATERIAL AND 
ee OFFERING THE BEST 
OF POSSIBLE PROTECTION 
CONVEYING AND AGAINST FIRE AND 


ELEVATING 
EQUIPMENT EXPLOSION RISK 


/ * 
Sgt Mae 












PATENTED ANC TRADE w san OnE v8. 728 Of 


GLOUCESTER jeer 





Enter No. 1181 on reply card 


PNEUTOMATION 


Gives a prod to production 


if you think production has reached its limit in your factory—LOOK AGAIN! Better 
still call in Lang Pneumatic to do the detective work. Chances are, * Pneutomation ’ 
could squeeze that extra effort out of so many of your processes. 

Lang Pneumatic power systems have been the guiding hand behind a hundred-and- 
one widely different jobs, from jig-boring to bell-ringing, from moulding car bodies 
to animating a movie whale ! In fact, any operation involving repetition, precise 
location of parts, exact amount of force applied at exactly the right time and place is 
for air a job for Pneutomation. 

“ee With Pneutomation in control, production rises and is maintained at a steady level, 
f.sannhennash accuracy and quality are absolutely consistent. No human error, no rejects—and 
falling costs everywhere ! 

Lang Pneutomation needn’t involve you in heavy capital investment either. 
Complete systems to suit practically any job are available ‘ off the shelf’. 

So plan with Lang Pneumatic from the very beginning of every production venture— 
right from the start you'll be certain of the happy ending ! 











<—_ 
\\ 


here to show 
ht place to go— 
c for 








Write to :— 


Lang Pneumatic Ltd 


(ASSOCIATED WITH DESOUTTER BROTHERS (HOLDINGS) LTD.) 


OWEN ROAD, WOLVERHAMPTON 


Telephone Wolverhampton 25221-2-3-4 








Enter No. 1182 on reply card 
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OVERHEAD CRANES 








Ay 
oe 


- 





"Maton type you need -call in 


JOHN SMITH (KEIGHLEY) LTD 


Box 21 ° THE CRANE WORKS * KEIGHLEY  YORKS Tel: Keighley 5311 (4 lines) Grams: Cranes, Keighley 


London Office: Buckingham House, 19/21 Palace St. (Off Victoria St.), London $.W.1 
Telephone : Tate Gallery 0377/8 


Southern Counties Office: Brettenham House, Lancaster Place, Strand, London W.C.2 
Telephone: Temple Bar 1515 


Eater No. 1191 on reply card 
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of waste 
disposal 
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DUMPMASTER CONTAINERS LOADED AT GROUND LEVEL DUMPMASTER CONTENTS EMPTIED 
INTO COMPACTION BODY 


LFW TYPE WITH CONTAINERS 
IN CARRYING POSITION 








GRD RAISES CONTAINER DUMPING FROM A ‘DROP BOTTOM’ CONTAINER DINOSAUR FOR BULK DISPOSAL 
READY FOR DUMPING 









The entire waste and by-products of a major industrial plant can be ALL KINDS OF WASTE CAN 
handled by one man—the driver/operator of a Dempster-Dumpster ‘ ’ 
vehicle—and a series of conahentetanely located throughout BE ‘CONTAINERISED 

the plant. Unsightly and insanitary rubbish heaps are abolished. SN f 
Containers are designed to suit every type of application and sizes \N 
range up to I5cu. yards capacity. - 
When journeys to outside tips are involved, the ‘‘Dumpmaster”’ 
range of self-loading, compaction bodied vehicles can lift and empty 
into their own bodies, containers of up to 6 cu. yards capacity and 
compress the material in a ratio of up to 3: |. 

For large scale bulk collection and movement, the Dempster 
‘Dinosaur’ is capable of picking up or setting down, off-loading onto 
raised wharf or tipping toempty, bodies of up to 40 cu. yards capacity. 
Dempster systems are adaptable to meet every waste disposal problem 
and are suitable for many process materials handling applications. 
If you have a waste handling problem or are collecting by conven- 
tional methods why not ask for a survey to be made without 
obligation? Further information on request—films also available SLUDGE 
by arrangement. 











LIQUIDS 


THERE IS A SYSTEM IN THE DEMPSTER RANGE TO SUIT EVERY REQUIREMENT 


Manufactured under license in U.K. by 


Powell Duffryn Engineering Co. Ltd. 


(formerly Cambrian Wagon & Engineering Co. Ltd.) 


CAMBRIAN WORKS - MAINDY - CARDIFF - TELEPHONE: CARDIFF 29611 - TELEGRAMS: “PEEDENG” CARDIFF 
Enter No. 1201 on reply card 
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the 


NEW SYSTEM 


of waste 
disposal 


TEMPS ET, 
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SYS TEMS 








ALL KINDS OF WASTE CAN 
BE ‘CONTAINERISED 
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SLUDGE : LIQUIDS 


THERE IS A SYSTEM IN THE DEMPSTER RANGE TO SUIT EVERY REQUIREMENT 


7 
t 


EZ YE) Powell Duffryn Engineering Co. Ltd. | ei 


CAMBRIAN WORKS - MAINDY~ CARDIFF - TELEPHONE: CARDIFF 2961! - TELEGRAMS: “PEEDENG” CARDIFF 
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At Newbury 


we are very good 





at putting 2 and 2 together 
and making 4 (as you can see). 
That is why we welcome any kind of gearing problem. 
It might be that the answer 
lies in one of our standard range of units, 
but if not, the experience of our 
team of engineers and designers 
is always at your service 
to design and produce 


the perfect unit for the job. 





OPPERMAN GEARS LTO NEWBURY BERKSHIRE Telephone Newbury 1701 Telegrams Oppigears Newbury 


Enter No. 1211 on reply card 
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Satisfaction Guaranteed 


When it comes to copper, brass, or newcomers titanium and zirconium, 

I.C.I. Metals Division already has specialist experience second to none. But I.C.I. 
is also constantly extending the range of its expertise, evolving new 
techniques and applications, meeting and satisfying new customers all over the country. 
Above all, meeting new customers. 

I.C.I. thrives on variety — on the satisfaction of the needs of customers 

large or small — on the use of new (and old) metals for new purposes. 
And it has the organisation to deliver the right metal at the right time in any area. 


Remember I.C.1. Metals Division and its long-famous service when next you need 


Copper - Brass - Titanium - Zirconium 


IMPERIAL CHEMICAL INDUSTRIES LIMITED LONDON S.W.1 


M28A 
Enter No. 1221 on reply card 
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Compact and easy to use, 
the Elcometer provides a simple economic 
method of measurement from one side 
Gi without damage to surfaces. 
ie 


It gives split-second 
thickness 
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readings of all non-magnetic 
coatings on ferrous bases with an 


a % 
f ry 3 ¢ ik al es het accuracy of +5% +-°0001 in. 


Non-ferrous foils, sheetings, etc., 


can also be measured 


if laid on a ferrous base. 


The Elcometer, now in a newly designed 


. = 
rit e 3 | bs tZ ri ie ay unbreakable case, is available in a 


wide range of models, including versions 
for gauging Ferrite percentage content 
of stainless steels and graphitic 


problem ? 


THE 


corrosion penetration in cast iron. 


ELCOMETER 


THICKNESS GAUGE 


Coats of Paint. 

Vitreous Enamel 

Tobacco Leaves. 

Plastic Coating or Sheets. 
Fibreglass Hulls and Bodies. 
Non-ferrous Films of all kinds. 






also invited to seek advice from our technical 


To East Lancashire Chemical Co., Ltd., 
Fairfield, 1, Manchester 

Please send me copies of booklets “‘ The Elco- 
meter Thickness Gauge,” and“ The Elcotector.”’ 


NAME 


ADDRESS 


COUNTY 
For the attention of 





For further information, send coupon for free booklet. You are 
experts. 


Have you heard 
about the new 
Elcotector, which :— 


Measures— 

Metallic coatings on 
metallic bases. 
Non-metallic coatings 
on metallic bases. 
Metallic coatings on 
non-metallic bases. 
Compares— 

Hardness of steel 
Grades of alloys. 
Grades of steel 


Surface cracks in 
metals 
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C&N... 
Caan... 
Christy ... 
Christy and 
something ... 
Christy and 
Norris 


that's it ... 








CHRHRis yy & NORRIS, 
"I" X> 




















DISINTEGRATORS, PULVERIZERS & LABORATORY 
MILLS including a range of mills in PHOSPHOR 
BRONZE OR STAINLESS STEEL SIFTING & MIX- 
ING MACHINES ETC, 

Complete grinding and sifting plants, designed 
and installed. 


Chelmsford « Essex * Telephone: 3414-7 
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For every purpose 
High 
Quality 


STEEL 


1s NOW 
readily available 
for early delivery 


rom 





RAILS, JOISTS, SECTIONS 

BROAD FLANGE BEAMS WITH PARALLEL FLANGES 
LARSSEN STEEL PILING 

““RENDHEX” FOUNDATION COLUMNS 


STEEL PLATES (ALL QUALITIES) 
DURBAR NON-SLIP RAISED PATTERN FLOOR PLATES 
ADMIRALTY DIAMOND PATTERN FLOOR PLATES 


Enquiries to: 
SOUTH DURHAM 
STEEL AND IRON COMPANY LIMITED 


Central Sales Office: CARGO FLEET IRON WORKS, Middlesbrough, Yorks. 
Telephone: Middlesbrough 4631\ (13 lines) Telex: Middlesbrough 58551 
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Glenfield 
SINGLE FACED 
SLUICES 


for Water and Sewage Works, 
Thermal Power Stations, 
Land Drainage Schemes. 





Single-faced Sluices are a Glenfield specialty, 
and can be supplied in dry-well or wall-mounting 
forms for rectangular, square, circular or other 
shaped waterways in all regular sizes, or to 
order. 

Construction is essentially of MEEHANITE 
cast-iron with trim to suit the water being 
handied. Operation can be by hand, electric or 
hydraulic power. 

Hilustrated above are three large electrically- 
driven dry-well sluices; and below, various 
sizes and types of hand and power actuated 
wall-mounting units. 








—— senna | he 
GLENFIELD & KENNEDY, LIMITED. KILMARNOCK J} 








Head Office and Works: KILMARNOCK, SCOTLAND 
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Where the problem involves 
the correct type of drive for 
new items of equipment, Morse 
Chain Engineers are always 
ready to call and advise you. 
When chain replacements are 
needed these can be obtained 
from stock depots convenient- 


ly situated in the important : M4 
SlaGial canine. chain drives 





MORSE CHAIN DIVISION, BORG-WARNER LTD. LETCHWORTH, HERTS. TELEPHONE 2170 


Manufacturers of Automotive Transmissions, Torque Converters, One Way Clutches, Morse Chains and Hartcliffe Chains 
Enter No. 1271 on reply card 
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IN EVERY 
INGOT::: 


... cast from the furnaces of the Osborn 
group of Companies, cumulative experi- 
ence from generations of craftmanship 
is combined with modern research and 
technology to produce steel of super- 
lative quality. A wide range of high- ; 
speed and other special tool steels is 
manufactured and many other products 
including steel castings, forgings and 
engineers’ cutting tools are produced 


4 


within the same organisation. 


STEELMAKERS 


STEELFOUNDERS 
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GET THE FACTS ON GRITMNMES FINE NEW 


INDUSTRIAL AIR COMPRESSORS 


Where air consumption is in the 400-850 c.f.m. F.A.D. bracket, 
at pressures up to 125 p.s.i., the . 

new British made Joy WN.112 
Industrial air compressors 
handsomely meet your specifi- 
cation. Look at these design 
features — each one positively 
contributing to the efficiency 
and durability for which Joy- 
Sullivan plant is renowned 
abroad. 


FOR MINIMUM MAINTENANCE 
Replaceable cylinder and crosshead liner 
eliminate rebores, cut maintenance time, 
restore ‘new’ performance. Self aligning 
main bearings and box-type cross-head 
guides for low loading, long life. 


FOR TOPMOST EFFICIENCY 

Joy control requires least h.p. of any 
system. Tubular inter-cooler gives extra 
cooling surfaces. Truncated pistons reduce 
recompression loss, improve efficiency, 
give streamlined airflow. 


FOR EXTRA LONG LIFE 

Oversize spherical roller main bearings. Durable 
construction embodies stainless steel valves, steel 
piston rods, replaceable liners, aluminium pistons, 
mehanite frame. 

FOR EASY INSTALLATION 

Package design reduces installation time/costs. Compact 
vertical design for small foundation space. V_ belt, 
direct o1 flange mounted drive and electric or diesel 
motors match in with most requirements. 


SPECIAL JOBS — SPECIAL MODELS 


Oil-free versions for food and chemical industries — low-pressure 
models for specialised applications — skid-mounted types where 
portability is required . . . . JOY SULLIVAN can match most 
individual requirements from the WN series. 


AIR POWER so nips 
—[ik POWER | 















--. read the fact-packed JOY WN.112 Catalogue 


| D I V \ S$ 1 0 N All you wish to know about WN.112 com- 


pressors is contained in Catalogue AD/6. A 
copy will be sent immediately on request. 





JOY-SULLIVAN LIMITED, AIR POWER DIVISION, 7 HARLEY STREET, LONDON W.1 Telephone: LANGHAM 7711 
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PUMPS and MOTORS 


wa for reliable service 


on exacting duties 


MATHER & PLATT LTD., 
PARK WORKS, 
MANCHESTER, 10. 


Telephone : COLIyhurst 2321 


Telegrams : Mather, Mancheste: 








986/1 


Mather & Platt pumps and motors are used all over the world, giving 
reliable service on important and exacting duties of all kinds. The 
illustration shows a Mather & Platt pumping set at a Yorkshire colliery. 
The pump delivers 200 g.p.m. at 1475 r.p.m. against an 800ft. head. 

It is driven by a 75 b.h.p., 3,300 volt, 3-phase, totally-enclosed, 


fan-cooled (frame-ventilated) flameproof motor. 


Enter No. 1301 on reply card 
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24in. DOUBLE HEAD BOLT SCREWING MACHINE 


Designed for really high output the HEAP’S Automatic 24in. Bolt Screwing Machines will cut either right- or left- 
hand threads (or both at the same time). 


The machine is fitted with our patent TANGENTIAL Die Heads, which open automatically when any predetermined 
length has been threaded. Capacity : Bolts up to 2}in. dia., pipes up to 2in. dia., parallel or taper. 


JOSHUA HEAP & C* L- 
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JACKMAN FOR SPECIAL PURPOSE 
SHOT BLAST EQUIPMENT. 


A CONTINUOUSLY ACTING AIR OPERATED PLANT FOR 
PRODUCING A MATT FINISH ON BOTH SIDES OF NICKEL 
PLATED STEEL STRIP IS SHOWN IN THE ILLUSTRATION. 

THE EQUIPMENT IS COMPLETE WITH COILING GEAR. 


FOR FURTHER DETAILS OF OUR RANGE 
OF AIR OPERATED SHOT BLAST EQUIP- 
MENT PLEASE SEND FOR OUR BULLETIN 
No. 4. 


J. W. JACKMAN & CO. LTD. 


VULCAN WORKS - BLACKFRIARS ROAD - MANCHESTER 3 


TELEPHONE : DEANSGATE 4648-9 TELEGRAMS : BLAST, MANCHESTER 
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TARO ORIOL 


DREDGING PLANT 


To the Largest Dimensions and Capabilities 


PATENT CUTTER HOPPER DREDGERS. PATENT DIPPER DREDGERS. BUCKET 
DREDGERS. GOLD AND TIN RECOVERY DREDGERS. FLOATING CRANES 


Hopper Barges, Screw Steamers, Side & Stern Paddle Wheel Steamers, Tugs, &c. 
New Buckets, Links, Pins, Gearing, etc., supplied for existing Dredgers 


FLEMING X FERGUSON, LTD. TWIN-SCREW TRAILING SUCTION HOPPER DREDGER “FITZROY” 
built for the 
SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND QUEENSLAND GOVERNMENT, FOR ROCKHAMPTON 
"Phone :—Paisley 4121. Tele. Add.—‘‘Phoenix, Paisley.”’ Dredging capacity + 1,000 cubic yards per hour 
Vessel can suck from its 800-ton hopper delivering to a distance of 1,000 feer 
London Office: 54-62 Regent Street, W.1. Tel. Regent 6247 to a height of 16 feet. 


SCRA a GG RA Ea RRS ERS UR SUSAN SAS USASU SNR NU RN Ria UR AURA URN RMU MSR N Use aie naam Daan ian Pacem 
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comes the hurd WAY... 


If over 90 years spent in the design, 
fabrication and erection of structural 
steelwork means anything—it means you can 
place this work in our hands knowing it 
will progress smoothly to completion. Large 
job or small, we have the resources to 
handle all your needs. We welcome the 


opportunity of serving you. 


Pe Zam WALKER BROS 


ne 


ESTABLISHED 1867 

































WALKER BROS. LTD. WALSALL, STAFFS Telephone: WALSALL 3136 


LONDON OFFICE: 66, VICTORIA STREET, S.W.1 Telephone: ViCtoria 3926 
Enter No. 1321 on reply card 
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Traffic of oil at a discharging port is not quite all one way. While 






; the cargo oil is coursing to the storage tanks, fuel oil for the ship’s 
a/ bunkers should be speeding in the opposite direction. The IMO Pump 
illustrated, of 250 tons/hour capacity, does this job at Finart with 
the reliability and trouble-free operation which is essential. Other 


U.K. oil ports are adopting this IMO Pump type DHEB 140/3. Full 


M | w R L E E $ information on request. 


TMD MIRRLEES (ENGINEERS) LIMITED 


P UM P 5 Subsidiary of The Mirrlees Watson Company Ltd. 
EARL HAIG ROAD, HILLINGTON, GLASGOW, SwW2 


London Office: 38 Grosvenor Gardens, SWI 
Enter No. 1322 on reply card 
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The BIG RADIAL for the up-to-date heavy shop 


Simplicity of operation and dependable heavy-duty drilling 

are factors which ensure maximum output on work such as 

drilling tube plates illustrated above in the Renfrew works 
of Babcock and Wilcox Limited. 


WILLIAM ASQUITH LTD. 
HALIFAX - ENGLAND 





Sales and Service for ea mnn OOK, §~=—s the British Isles 
DRUMMOND-ASQUITH LIMITED 


KING EDWARD HOUSE, NEW ST., BIRMINGHAM Phone: Midland 3431. Also at LONDON Phone: Trafalgar 7224 & GLASGOW Phone; Central 0922 
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ACCURATE 
RECORDING INSTRUMENT | 


co. 
pressure 
gauges 

for industry 








AVENUE 


ERTON, S.W.19 Liberty 5661/2/3 


manufactured under ideal 
conditions backed by 
years of experience 


and know-how 


ARIC > INSTRUMENTS 


THERMOSTATS 


INDICATING AND 


ACCURATE 






PRESSURE GAUGES 


INDICATING ANE 


RECORDING NON INDICATING 


VACUUM GAUGES 
TEMPERATURE CONTROLLERS 


(MISH SUBSIDIARY TEMPERATURE 


ARIC (IRELAND) LTO 
6 MONTAGUE ST... DUBLIN 


OIAL THERMOMETERS 


RECORDERS PRESSURE - CONTENTS 
LEVEL 
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CONTROLLERS 





all sizes from 
4 to 3 whit. 


ARMSTRONG STEVENS 


€& SON LTD. 
WILLENHALL 


STAFES. 





ENGINEER 





Enter No. 1342 on reply card 





Dec. 11, 1959 


SPECIALISTS IN 
GAS CLEANING AND 
DUST COLLECTION 


The following brochures describe our activities 





in the high efficiency recovery of fine particle 


dusts, mists and fumes, and are available on 


The Mancuna-Mistex and Fumex 

fine acid mist and fume recovery 

Dust Extraction and Collection 

Dust Control Determination Method. 
Mancuna Grit and Dust Sampling Devic: 
Mancuna-Dustex D. 584 Collector: 
M-40-A Mancuna Microclone. 

Grit 

Preparing for Dust Removal (reprint) 

High Efficiency Filtration for CO, Gas Cx 


Nuclear Power Stations and Radio Activ 


Arrester at Grimsby Factory (repr 


Du 





* Manufactured under licence from Imperial Chemical 


Industries Limited. 








PR ie é mm Sh. Hy re 

A combined plant comprising Mancuna Dustex D.584 Cast 
High Efficiency Primary Unit [ron Miniature Cyclone Dust 
Cyclones and Multi-Cyclone Collectors operating with Rotary 
Collectors in series for Unilever Dryers on Limestone. 

Ltd., Sao Paulo; recovers 

virtually 100% spraydried 

detergent powder. 


° 






Seven of the Mancuna Dustex 
Collectors installed at the 
Millennium Mill of Spillers Ltd., 
London. 


MANCUNA ENGINEERING LIMITED 
Denton, Manchester. Tel : DENton 3965 (5 lines) 


London Office : 
59 Victoria Road, Surbiton, Surrey 


196 tube M-4u-A Microlone 
installed for the recovery of 
synthetic resin powder. 


Tel : Elmbridge 9793 


Scottish Agent : 
lan D. Macdonald, 18 High Street, Paisley. Tel 





Paisley 2406 


Enter No. 1343 on reply card 
















THE ENGINEER 


CABLE PLATES AND BENDS 


Provide a neat, speedy (no drilling) and 
economical means of installing electric cables. 
Supplied in mild steel—self colour, painted, 
galvanized after manufacture or plastic coated. 


Also supplied in aluminium alloy. 


al 


= 


=a 
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FREDERICK Iynby & COMPANY 


352-364 Euston Road, N.W.\ Telephone: EUSton 3456 CRAYFORD: 


LONDON: 


GLASGOW ° LIVERPOOL , BRISTOL ° 


BELFAST 


aca: 


~f2scacscacas: 
~-@calactcacas 


London Works, Thames Road, Kent. 
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Cravford 26262 


PLYMOUTH 
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Photograph by kind permission 
of i.C. I. Lid. 


Hawker Siddeley Brush Turbines Limited are 
pleased to announce that the Brush Gas 

Expansion Turbines in the new No. 3 Olefine Plant 

of Imperial Chemical Industries Limited are now in 

operation. 
This, the world’s largest Free Piston Plant, 

incorporates six Gas Expansion Turbines 

totalling 16,000 h.p. and is the first application of 


Free Piston power to a Chemical Flant. 





HAWKER SIDDELEY rei <3 BRUSH TURBINES LTD. 


HUCCLECOTE, GLOUCESTER esque, TELEPHONE: GLOUCESTER 67031 
“RES WIN 


TELEGRAMS: TURBINES, GLOUCESTER. TELEX 


A Member of the WF Hawker Siddel 3 Group 
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Strictly to Specification 


The selection of alloy for a given casting is influenced by design and foundry technique 
as well as by the physical properties required of the casting in service. Close co-operation 
between designer and founder is therefore desirable to determine the most suitable alloys 
and this must be effectively supported by regular checks of incoming materials and 


foundry melts to ensure conformity to specification. 


asting used by Rx ” 
& Jefferies Lid. 


in thetr MG.5 tractor. 


William Mills Limited 


FOUNDERS IN ALUMINIUM ALLOYS 


Ue LLL LLL LLL iddddidsiie 





SAND CASTINGS GRAVITY DIE CASTINGS PRESSURE DIE CASTINGS | FRIAR PARK FOUNDRY, FRIAR PARK ROAD, WEDNESBURY, STAFFS. 
AP1i8 
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A little muscle. A lot of brain. A knowledge of machinery. 
A sense of what is delicate. An avoidance of other people’s 
toes. A respect for other people’s time. A century and 
more of unrivalled experience. 

If you have Plant to dismantle, to move, to reassemble — 


these are what George Cohen’s will place at your disposal. 


SONS AND COMPANY 9 ‘76 ® 


WOOD LANE, LONDON, W.12 - Telephone: Shepherds Bush 2070 - Telegrams: Coborn Telex, London 


And at: 
600 Commercial Road, E.14 - Canning Town, E.16 ~- Southall, Middlesex - Bath 
Belfast - Glasgow - Hebburn - Kingsbury - Leeds - Luton - Manchester - Sheffield 
Southampton - Swansea - Brussels Dublin - Nairobi - New York - Singapore 
Takoradi 
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For further information write to 


the Hot Dip Galvanizers Association 
34 Berkeley Square London W.1 
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MORE Schieldrop Industrial Oil Burners are used by 


MORE and more leading engineers and 
MORE Schieldrop S.P.0. Burners have 


been sold 


IN GREAT BRITAIN MORE than any other make 


industrial a 


SCHIELDROP & CO. LTD., STOTFOLD, BEDS * Tel 4/4 (4 lines) BM) 
Enter No. 1392 on reply card 





LONDO! 

Tal: at 3785 
MANCHESTER 

Tel: arntgae 385! 
Sep 
Tal aeuene 279 
SWANSEA 

Tel : Swansea 495! 
BIRMINGHAM 

Tel: Erdington 2772 














A monthly journal for the 
professional electronics 
engineer. It circulates to 
86 different industries all 
over the world. 


Hectronic 





Engineering 


When electronic engineering is studied 
“Electronic Engineering ” is read. 





28 ESSEX STREET, STRAND, LONDON, W.C.2 
Telephone: Central 6565 
Published by Morgan Bros. (Publishers) Ltd. 
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PRECISION ENGINEERING 





specialists in 

light metal pressings and sections 
stamping, forming, galvanising 
argon and general welding 
aluminium heat treated pressings 


Our varied experience in engineering techniques 

and “know how” on up-to-date production methods, 
combined with skilled personnel and modern 
machinery, enables us to say with confidence, that 
we are able to offer an unequalled service for the 
highest quality work at the lowest possible prices, and 
reliable delivery. 


Your enquiries are invited : 

LIGHT ALLOY CONSTRUCTION LIMITED, 
Mowden Hall, Darlington. 
Darlington 5226 


sa Dean’s Yard, London, 
S.W.1. Abbey 136s. 
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WATER TREATMENT 
1 FINLAND Complete boiler-feed 


water-treatment plant for the new 
Veitsiluoto O/Y Paper Mills, Finland 


Boiler pressure 1,750 psi, 42% make-up 


One of seven similar “Boby” 
installations in Finland 
treating highly organic 
lake-water for boiler feed 
purposes. 

All plant made in Finland 
to the designs of 
William Boby & Co. 













Demineralisation Plant for Boiler feed make-up, 
capacity 13,400 g.p.h. and base-exchange softener 
for condensate returns, capacity 18,000 g.p.h. 


TREATMENT 


Deaeration Plant, capacity 250,000 p.p.h. with 
30 minutes storage. 





Established in 1875 


WILLIAM BOBY & CO. LTD. 


RICKMANSWORTH, HERTFORDSHIRE, ENGLAND. Tel: Rickmansworth 4251 
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DIRECTORS - 


AGENCIES - 
PATENTS - 
BUSINESSES and PREMISES - TENDERS 


Lineage Rate. 
Inch Rate. 


PARTNERSHIPS - 
BUSINESS OPPORTUNITIES - 


4/- per line of approximately 6 words. 
48/- per single column inch and pro rata. 


THE ENGINEER 


SITUATIONS VACANT - EDUCATIONAL 
MISCELLANEOUS - PUBLIC APPOINTMENTS 
Minimum 16/-. 

12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 


(12 column inches) and upwards, e.g., }-page £25 10s. 
For advertisements 1 inch and upwards. 


Series Discounts. 


-page £48. Full page £90. 





14] 


CLASSIFIED ADVERTISEMENTS 


AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 
DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


Lineage Rate. 3/6 per line of approximately 6 words. 
42/- per single column inch and pro rata. 


Inch Rate. 


Minimum 14/-. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 


(12 column inches) and upwards, e.g., 
6 insertions 5%. 


13 insertions 10°%. 


}-page £22. 4-page £41 10s. Full page £78. 


26 insertions 15%. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 
Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a j-page (12 column inches). 


Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Use of Box Number. 2/- which includes forwarding of replies. 


Copy Dates. 


Friday for publication on following Friday. 


**Run-on "’ and ‘‘ Semi-displayed ’ 


’ advertisements by noon Tuesday for publication on Friday same week. ‘‘ Displayed '’ and “‘ Illustrated '’ advertisements by noon 
All advertisements three days earlier if proofs are required. 


Advertisements for publication should be addressed to:—Classified Advertisement Dept., “The Engineer " 28 Essex Street, Strand, London, W.C.2. 
Urgent advertisements may be telephoned to CENtral 6565 





PUBLIC APPOINTMENTS 


COUNTY BOROUGH OF 
BRIGHTON EDUCATION 
COMMITTEE 


BRIGHTON TECHNICAL COLLEGE 


ASSISTANT LECTURER (GRADE B) 
IN MECHANICAL ENGINEERING 


Required as soon as possible : , sae 
ASSISTANT LECTURER (Grade B) in MECH- 


ANICAL ENGINEERING. Graduate, A.M.I 
Mech.E. or equivalent. Teaching experience is 
desirable 


Salary scale : £700 by £27 10s. (15) plus £37 10s 
to £1150 (men), plus graduate and training allow- 
ances, with increments for approved research, 
professional or industrial experience. ; 

Further particulars and forms of application from 
the undersigned, to be returned to the Principal, 
Brighton Technical College, Brighton, 7, within 


14 days. ? 
W. G. STONE, 


Director of Education 
54, Old Steine, 


Brighton. E8183 





NORTHAMPTON COLLEGE OF 
ADVANCED TECHNOLOGY, 
ST. JOHN STREET, LONDON, E.C.! 


LECTURER AND SENIOR LECTURER 


Applications are invited for appointments as 
LECTURER AND SENIOR LECTURER in the 
Department of Civil and Mechanical Engineering 
Applicants should be qualified to teach in courses 
for the Engineering Degree and Diploma in Tech- 
nology, and for Senior Lectureships should be able 
to make some contribution in post-graduate teaching 
or research. One post requires experience in bridge 
design in metal and concrete. 

These appointments are additional to the present 
staff and arise from the rapid growth in the work 
of the College. 

Salary scales: Lecturer, £1370 rising to £1550 ; 
Senior Lecturer, £1550 rising to £1750, plus in 
each case London Allowance of £38 rising to £51 
at age 37 : 

Further particulars and forms of application are 
obtainable from the Secretary. E8173 





UNIVERSITY OF BIRMINGHAM 


DEPARTMENT OF INDUSTRIAL 
METALLURGY 


LECTURER 


Applications are invited for a LECTURER in 
the Department of Industrial Metallurgy, to lecture 
on the scientific principles underlying the metal 
working processes to final-year and post-graduate 
students. Good facilities are provided for research. 
Candidates should have a good Degree in Metallurgy 
or Engineering and industrial or research experience 
A knowledge of slip line field theory would be an 
advantage. Salary within range £900-£1650 with 
F.S.S.U. and family allowances. : 

Applications (three copies), with the names of 
three referees, should be sent to the Deputy Registrar, 
The University, Birmingham, 15, from whom further 
particulars may be obtained. E8161 





WIGAN AND DISTRICT MINING 
AND TECHNICAL COLLEGE 


LECTURER 


Applications are invited for a post as LECTURER 
in charge of Workshops in the Department of 
Mechanical Engineering. Duties wil! commence on 
a date to be arranged 

Candidates should hold a City and Guilds Full 
Technological Certificate in Machine Shop Engin- 
eering or equivalent qualification and have suitable 
experience in teaching and/or industry. Experience 
in repair and maintenance of mining machinery an 


advantage 

Salary Scale: £1370 by £35 (4) and £40 to 
£1550 per annum. Allowance is given for relevant 
experience 


Further particulars and application form will be 
sent by the undersigned. Last date for receipt of 


applications, Monday, 4th January, 1960. 
E8176 


60 
E. C. SMITH, 
Principal. 


PUBLIC APPOINTMENTS 


UNIVERSITY OF WESTERN 
AUSTRALIA 


DEPARTMENT OF MECHANICAL 
ENGINEERING 


(a) SENIOR LECTURER OR LECTURER 
(b) LECTURER 


Applications are invited for the above-mentioned 
positions in the University of Western Australia 
Owing to continued expansion of the Engineering 
School, two new vacancies exist in the Department 
of Mechanical Engineering. Applicants should 
hold an Engineering degree (preferably Honours) 
and should have had industrial or research experience 
in mechanical engineering. Previous teaching experi- 
ence is desirable but not essential. Financial assist- 
ance is available for research work, and the recently 
completed Engineering buildings provide adequate 
facilities ; present projects include heat transfer, 
engine alternator governing, pitting of gear teeth, 
gas and oil lubrication, the mechanics of aslant 
rolling wheels and the design of new types of agricul- 
tural machinery. Conditions for research into the 
utilisation of solar energy are particularly favourable 

Salary scales : Senior Lecturer, £A2150-£A2500 ; 
Lecturer, £A1550-£A2050 p.a. The University will 
meet the cost of the appointee’s passage to Australia 
together with those of his family ; assistance will 
also be given with housing and travel grants. 

Conditions of appointment and general informa- 
tion are obtainable from the Secretary, Association 
of Universities of the British Commonwealth, 36, 
Gordon Square, London, W.C.1. 

Applications close, in Australia and London, on 
8th February, 19 E8192 





UNIVERSITY OF QUEENSLAND 


SENIOR LECTURER IN 
ELECTRICAL ENGINEERING 


Applications are invited for the above-mentioned 
position. Applicants must hold an Honours Degree 
and preferably a higher degree in Electrical Engineer- 
ing with specialisation in electronics. 

The duties will include lectures in advanced circuit 
and field theory and arrangement of the appropriate 
practical work. 

Salary : £A2160 to £A2S10 p.a. 

Further particulars are obtainable from the 
Secretary, Association of Universities of the British 
Commonwealth, 36, Gordon Square, London, 
W.C.1, or from the Registrar, University of Queens- 
land, Brisbane, Queensland, Australia. 

Applications close, in Australia and London, on 
1Sth January, 1960. E819! 





AIR MINISTRY 


ROYAL AIR FORCE, HEYWOOD, LANCS. 


DRAUGHTSMAN 


Air Ministry require a civilian DRAUGHTSMAN 
(Engineering) at Royal Air Force, Heywood, Lancs. 
Candidates must be British subjects. 

Qualifications O.N.C. (Mech.) or equivalent ; 
satisfactory completion of normal apprenticeship 
or equivalent training of not less than three years 
and workshop experience 

Salary: (Provincial), £530 to £736 on entry, 
depending on age and experience, rising to maximum 
of £850. Five-day week and 3 weeks 3 days’ annual 
leave Travelling expenses in United Kingdom 
in excess of 7s. 6d. paid to all candidates called for 
interview 

For application forms and full particulars, apply 
to Air Ministry (C.E.4b), London, W.C.1, or to any 
Employment Exchange, quoting Order Number 
City 3453. E8227 





CIVIL SERVICE COMMISSION 


ARCHITECTURAL, CIVIL, AND 
PUBLIC HEALTH ENGINEERING 
DRAUGHTSMEN 


Pensionable posts for men and women aged at 
least 20 on Ist June, 1959, with at least 3 years’ 
training, including adequate practical experience 
with appropriate technical study. At least one 
year must have been spent on full-time drawing-office 
work Men's starting salary (London) £542 10s. 
(20) to £783 (28 or over). Scale maximum £900. 
Promotion prospects. Write Civil Service Com- 
mission, 17, North Audley Street, London, W.1, for 
application form, quoting $68-69/59/9. Closing date 
31st December, 1959. E8195 


PUBLIC APPOINTMENTS 


NORTH WEST METROPOLITAN 
REGIONAL HOSPITAL BOARD 


REGIONAL ENGINEER’S DEPARTMENT 


SENIOR ASSISTANT ENGINEER 
(HEATING AND VENTILATING) 


Applicants should be Corporate members of the 
Institution of Mechanical Engineers, but applicants 
with Corporate Membership of the Institution of 
Heating and Ventilating Engineers will be considered. 
Engineers already employed in a professional grade 
in a Regional Hospital Board’s Works Organisation 
may, in certain circumstances, be eligible for appoint- 
ment without these qualifications. Candidates should 
have had considerable experience in the prepara- 
tion of specifications, drawings and estimates for 
heating, ventilating and air-conditioning schemes 
and be capable of co-ordinating the work of a 
design team. 

Present salary scale (under review): £1050 by 
£30 (3) by £35 (3) to £1245, plus £50 London Weight- 
ing. Whitley Council conditions, modern offices, 
5-day week, staff restaurant. 

Apply, stating age, qualifications (with dates) 
and experience, with names of two referees, to 
Secretary, North West Metropolitan Regional 
Hospital Board, 40, Eastbourne Terrace, W.2, 
quoting reference 792 by 11th January, E8174 





GERMAN HOSPITAL, 
LONDON, E.8 


(GENERAL, 157 BEDS) 
APPOINTMENT OF ASSISTANT ENGINEER 


Applications are invited for the above appoint- 
ment, at a commencing salary of £595-£630 per 
annum, rising to £730 per annum. The successful 
candidate, who may also be required to undertake 
relief work elsewhere in the Group, will be required 
to supervise and actively participate in the main- 
tenance and operation of the hospital’s engineering 
services (both mechanical and electrical) under the 
direction of the Superintendent Engineer. Candi- 
dates should have experience in the operation of oil- 
fired boilers, and possession of the Ordinary National 
Certificate in Mechanical Engineering will be an 
advantage 

Application forms, obtainable from the under- 
signed, should be completed and returned by 19th 
December 

JOHN B. MANNING, 
Group Secretary. 
Hackney Hospital, E.9. 


December, 1959. E8219 





BRITISH TRANSPORT DOCKS 


DOCK ENGINEER'S DEPARTMENT, 
GRIMSBY DOCKS 





ENGINEERING ASSISTANT 





British Transport Docks invite applications for 
ENGINEERING ASSISTANT in the Dock Engi- 
neer’s Department, Grimsby Docks. 

Candidates should have experience in design, 
construction and maintenance of civil engineering 
works and preparation of cost estimates, contract 
drawings and documents. Associate Membership 
of one of the Engineering Institutions desirable. 
Salary range £1045-£1150 per annum. Con- 
tributory superannuation scheme and certain rail 
travel facilities. 

Applications, stating age, education, training, 
experience and qualifications, to be sent to: Staff 
and Establishment Officer, British Transport Docks, 
163, Euston Road, London, N.W.1, to arrive not 
later than Friday, 18th December, 1959. E8167 





MINISTRY OF TRANSPORT 


CIVIL ENGINEERS 


Pensionable posts for men and women at least 
25 and under 35 on Ist January, 1959 (extension for 
regular Forces service, Overseas Civil Service, 
established civil service, and temporary Government 
service as Civil! Engineer). Candidates must have 
achieved Corporate Membership of Institution of 
Civil Engineers or passed examinations necessary 
for attaining such membership. Experience in road 
and bridge construction essential; knowledge of 
Highways Authorities’ procedure desirable. Start- 
ing salary (men, London) from £830 to £1125 
according to age. Scale maximum (London) £1300. 
Promotion prospects. Write Civil Service Com- 
mission, 17, North Audley Street, London, W.1, 
for application form, quoting $64/7. E8198 





PUBLIC APPOINTMENTS 


ROYAL NAVAL SCIENTIFIC 
SERVICE 


SENIOR SCIENTIFIC OFFICERS AND 
SCIENTIFIC OFFICERS 


SENIOR SCIENTIFIC OFFICERS and SCIEN- 
TIFIC OFFICERS required in following localities : 

LONDON AREA: MECHANICAL ENGI- 
NEER with sound knowledge of basic principles of 
thermo and fluid dynamics, to carry out research 
programme in particular field of applied hydro- 
dynamics. Experience in modern methods of design 
and research on axial flow compressors, turbines or 
pumps an advantage. MECHANICAL ENGINEER 
for research on precision gear design. MECHANI- 
CAL ENGINEER for nek on propulsion problems. 
APPLIED MATHEMATICIAN for research of 
basic nature on stability of underwater vehicles ; 
knowledge of theoretical hydrodynamics and theory 
of control mechanisms an advantage. APPLIED 
MATHEMATICIAN or THEORETICAL PHY- 
SICIST for acoustic analysis. APPLIED MATHE- 
MATICIAN for work with electronic computers, 
with special reference to research into general 
underwater physical problems. ELECTRONIC 
PHYSICISTS for data handling and analysis prob- 
lems. EXPERIMENTAL PHYSICIST for research 
in underwater acoustics. PHYSICIST interested in 
operation performance. CLASSICAL PHYSI- 
CISTS 

BALDOCK : PHYSICISTS or 
MATHEMATICIANS for research 
Quantum Physics. 

PORTSMOUTH : PHYSICISTS with experience 
in field of microwave techniques. ELECTRONIC/ 
ELECTRO-MECHANICAL ENGINEERS (experi- 
ence in servo-mechanisms an advantage). 

HASLEMERE : ELECTRONIC ENGINEER. 

PORTLAND : PHYSICISTS or APPLIED 
MATHEMATICIANS for research in underwater 
acoustics. PHYSICISTS (general). ELECTRICAL 
ENGINEERS with advanced electronic design 
experience. MECHANICAL ENGINEERS. PHY- 
SICAL CHEMISTS. 

POOLE: CHEMICAL ENGINEERS. CHE- 
MISTS with experience in rubber technology. 

ROSYTH : MECHANICAL ENGINEER with 
experience in welding development. ELECTRONIC 
PHYSICISTS. 

Candidates must normally be natural born British 
subjects of natural born British parents, with First 
or Second-Class Hons. Degrees or equivalent quali- 
fications. S.S.O.s must have had three years’ post- 
graduate experience and be not less than 26 years of 
age. Salaries (men): S.S.O., £1233-£1460; S.O., 
£655-£1150 (London), somewhat lower in provinces. 

Appointments unestablished (with F.S.S.U. bene- 
fits), but opportunities may occur for those under 32 
to compete for established posts. 

Forms from M.L.N.S., Technical and Scientific 
Register (K), 26, King Street, London, S.W.! 
(quote A.483/9A), E7844 


APPLIED 
in Metal or 





CIVIL SERVICE COMMISSION 


(a) SENIOR SCIENTIFIC OFFICERS 
(b) SCIENTIFIC OFFICERS 


Pensionable posts for men or women in all major 
scientific fields, including physics, chemistry, biology, 
forensic science, meteorology and mathematics 
Age limits : (a) at least 26 and under 31; (b) at 
least 21 and under 28. Extension for regular Forces 
Service and Overseas Civil Service. Qualifications : 
normally first or second class honours degree in 
science, mathematics or engineering, or equivalent 


attainment ; additionally for (a), at least 3 years’ 
relevant (e.g. post-graduate) experience. London 
salaries (men): (a) £1233 to £1460; (b) £655 to 


£1150; provision for starting pay above minimum 
Promotion prospects. Write Civil Service Com- 
mission, 17, North Audley Street, London, W.!, 
for application form, quoting (a) $53/59, (b) $52/59. 
Closing date 31st December, 1959. E8197 





EAST SURREY WATER COMPANY 
ENGINEERING ASSISTANT 


ENGINEERING ASSISTANT, preferably young 
man with University degree and some experience, 
for new works and general duties. Salary £900 to 
£1,000, depending on capabilities —Apply, with 
names of two referees, to Chief Engineer, East Surrey 
Water Company, London Road, Redhill, Surrey. 

E8089 





Classified Advts. continued on page 142 
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CENTRAL ELECTRICITY 
GENERATING BOARD 


NORTH EASTERN AND YORKSHIRE 
REGION 


STANDARDS ENGINEER 


Applications are invited for the _ post of 
REGIONAL STANDARDS ENGINEER with 
Headquarters in Leeds. 

Applicants should have had a good training in 
Electrical and Mechanical Engineering and should 
have had experience in connection with manufacture, 
erection, maintenance or operation of plant 
installed in modern Power Stations and associated 
transmussion systems 

A knowledge of the Industry in respect of con- 
sumable stores, plant spares, stores procedure and 
the engineering market will be an advantage 

Candidates should preferably have qualifications 
leading to Corporate Membership of the Institutions 
of Mechanical Engineers or Electrical Engineers. 

The salary for the appointment, which is super- 
annuabie, wil! be within the range of Senior Assistant 
Grade of the N.J.B. Agreement, Schedule “ B 
(i.e. between £1365 and £1865) and will commence 
at a point commensurate with qualifications and 
experience. 

Applications, stating age, qualifications, experi- 
ence, present position and salary should be forwarded 
to the Assistant Regional Secretary (Personnel), 


Central Electricity Generating Board, 1, Whitehall 
Road, Leeds, 1, so as to arrive not later than 
4th January, 1960. E8213 





ANGLESEY COUNTY COUNCIL 


APPOINTMENT OF COUNTY WATER 
ENGINEER AND MANAGER 


Applications are invited for the appointment of 
COUNTY WATER ENGINEER AND MANAGER 
to the Anglesey County Council Water Undertaking 
the statutory area of which covers the whole of the 
County of Anglesey : 

Applicants must be Corporate Members of the Insti- 
tution of Civil Engineers and the Institution of Water 
Engineers. The salary will be within the scale £1862 
by £70 by £65 by £65 by £65 to £2127 per annum 
A house will be provided to the successful applicant 
free of rent and rates, valued for superannuation 
purposes at £100 per annum. The appointed officer 
will be paid an essential user's car allowance. The 
appointment is subject to the conditions of service 
recommended by the Joint Negotiating Committee 
for Chief Officers of Local Authorities, the passing 
of a medical examination and three months’ notice 
on either side. Canvassing disqualifies. 

Further particulars and form of application obtain- 
able from the Acting Clerk of the County Council, 
Shire Hall, Liangefni, Anglesey. Closing date for 
applications, 8th January, 1960. 

IDRIS DAVIES, 
Acting Clerk of the County Council. 


Shire Hall, 
Llangefni, 
Anglesey. 


7th December, 1959 E8236 








TENDERS 
CITY OF LEEDS 











WATERWORKS DEPARTMENT 


YORK ROAD RE-DEVELOPMENT AREA 
BOOSTER PUMPING STATION 


The Waterworks Committee of the Leeds City 
Council invites TENDERS for the SUPPLY, EREC- 
TION and MAINTENANCE of an ELECTRIC- 
ALLY DRIVEN AUTOMATIC BOOSTER PUMP- 
ING PLANT having a capacity of 140 gallons per 
minute ageinst a total head of 1S0ft. complete with 
Switchgear, Motors, Time Controls, Air Pressure 
Tank, Air Compressor, Piping and Valves. 

Plan, Specification and Forms of Tender and 
Instructions to Persons Tendering may be obtained 
upon application to the undersigned. 

Forms of Agreement and Conditions of Contract 
and the Institution of Electrical Engineers General 
Conditions of Contract (Home Contracts—With 
Erection) may be seen at the Waterworks Depart- 
ment, Room 15, Civic Hall, Leeds, I 


The Waterworks Committee does not bind itself 


to accept the lowest or any Tender. 

Tenders must be enclosed in plain sealed covers 
endorsed “ Tender for Pumping Piant—W ater- 
works ” and be delivered at the Town Clerk’s Office, 
Room 57, Civic Halli, Leeds, 1, not later than 12 
noon on Friday, Ist January, 1960 

KENNETH L. FORSTER, M.LC.E., 
General Manager and Engineer. 


‘ivic Hall, 
7. a E8148 





INDIA SUPPLY MISSION, 
WASHINGTON, D.C. 

The India Supply Mission, Washington, D.C., 
invites TENDERS for the SL PPLY of 

CENTRIFUGAL BI OWERS~-for exhausting 

d vapour 

gaeer a handle 300 cfm. of air at 4in. S.P. 2 Nos. 

(2) To handle 1500 c.f-m of air at 2in. S.P. 2 Nos. 

g FABRICATED OF UNPL ASTICISED RIGID 

POLYVINYL CHLORIDE. 

Forms of Tender may be obtained from the India 

Store Department (C.D.N Branch), Government 

Bromyard Avenue, London, W.3, upon a 


ae a fee of 14s. 3d. per tender which is not 
returnable. Tender closing date in Washington 1s 


6th January, 1960. Reference No SE-78 Rein. Mis.6 
musi be quoted in all applications E8210 


THE ENGINEER 


TENDERS 





COMMISSIONERS FOR THE PORT 
OF CALCUTTA 


TWIN SCREW CRANE VESSEL 


INVITATION TO TENDER 


60 TONS 


TENDERS are invited from experienced firms 
for the CONSTRUCTION, SUPPLY and DELI- 
VERY afloat at the Port of Calcutta, in accordance 
with the specification, the contract drawings and the 
conditions of contract complete in all respects for 
the service intended of : 

ONE TWIN SCREW STEAM 60 TONS CRANE 
VESSEL 
so as to reach the Chief Mechanical Engineer, 
Calcutta Port Commissioners, 8, Garden Reach 
Road, Kidderpore, Calcutta-23, not later than 
1700 hours 1.S.T. on the 7th day of March, 1960, 
and the Consulting Engineers not later than 11.30 
hours G.M.T. on the same day. 

Tender documents may be obtained either from 
the Chief Mechanical Engineer, Calcutta Port 
Commissioners, or from the Consulting Engineers, 
Messrs. Rendel, Palmer and Tritton, 125, Victoria 
Street, Westminster, London, S.W.1, on deposit with 
the Treasurer,: Calcutta Port Commissioners, 15, 
Strand Road, Calcutta, or with the Consulting 
Engineers, of the sum of £2000 or Rs.26,667 
as “ Earnest Money” which will be refunded to 
unsuccessful Tenderers on the award of the Tender 
being made, and in the case of successful Tenderer 
this amount will be adjusted towards the security 
deposit. The cost of Tender documents, which will 
not be refunded, amounting to £3 or Rs.40/— per 
copy should be paid together with the Earnest 
Money. 

Tenders in sealed envelopes, endorsed on the 
outside “ Tenders for New 60 Tons Crane Vessel,” 
are to be submitted in triplicate, of which two copies 
are to be sent to the Chief Mechanical Engineer and 
the remaining copy to the Consulting Engineers. 

Tenders will be opened at the offices of Messrs. 
Rendel, Palmer and Tritton and the Chief Mechanical 
Engineer shortly after the closing time referred to 
above, and any Tenderer who wishes to be present at 
the time of opening may do so. 

Quotations from the Tenderers must be firm and 
remain open for a period of 16 weeks from the 
closing date 

The Calcutta Port Commissioners do not bind 
themselves to accept the lowest or any Tender and 
reserve the right to accept or reject any Tender without 
assigning any reason E8162 





INDIA STORE DEPARTMENT 


The Director General, India Store Department, 
Government Building, Bromyard Avenue, Acton, 
London, W.3, invites TENDERS for the SUPPLY 
of : 





Quantity 
Nos 


DOUBLE ACTING, TELESCOPIC 
HYDKAULIC SHOCK ABSORBERS 790 
Forms of Tender may be obtained from the above 

address on or after the 11th December, 1959, upon 
payment of a fee of 10s. which is not returnable. If 
payment is made by cheque, it should please be made 
payable to “ High Commissioner for India." Ten- 
derers must send their tenders so as to reach this 
Office by 2 p.m. on Monday, 18th January, 1960. 
Please quote Reference No. 38/59.DB/RLY.2. . 
E818 





MINISTRY OF TRANSPORT 


MEDWAY TOWNS MOTOR ROAD 


CONTRACT NO. | 


MEDWAY BRIDGE 


TENDERS are invited from Contractors with 
considerable experience of major bridgeworks for 
the CONSTRUCTION of the MEDWAY BRIDGE 
across the river Medway near Rochester, and of 
SHAKE HOLE and NEW CUXTON ROAD 
BRIDGES over the railway line from Sole Street 
to Rochester on the west bank of the river Medway 
Tenderers will be required to submit with their 
Tenders particulars of major bridgeworks which 
they have previously carried out. 

The Medway Bridge comprises 17 Viaduct Spans 
of 100ft. to 135ft. and three River Spans of 313ft., 
SO0ft., and 313ft. The bridge carries a two-lane 
dual carriageway motor road with hard shoulders, 
and also cycle tracks and footways. The roadway 
is approximately 116ft. above water level. 

The viaducts consist of reinforced concrete deck 
slabs cast on top of precast, prestressed concrete 
beams which are supported by reinforced concrete 
portal piers founded on piles or on spread footings. 
The foundations for the two main river piers which 
support the river spans are founded on hard chalk 
reached by open excavation inside steel cofferdams 
The piers are hollow shafts of reinforced concrete or 
Steel 

Alternative Tenders are invited based on pre- 
Stressed concrete and welded steel designs of the 
superstructure for the three river spans. 

Contract documents and drawings can be obtained 
from the Consulting Engineers, Messrs. Freeman, 
Fox and Partners, at 68, Victoria Street, Westminster, 
S.W.1, on payment of a deposit of £50 by cheque or 
Payable Order made payable to the Minister of 
Transport. The deposit will be refunded if a bona 
fide tender is submitted and not subsequently 
withdrawn , 

Contract documents and drawings may be inspected 
by appointment at the office of the Consulting 
Engineers before payment of the deposit. 

Tenders must be submitted in a sealed, registered 
envelope marked “ Tender for Medway Bridge,” 
addressed to the Assistant Secretary, Highways 
Management and Services Division, Ministry of 
Transport, 21-37, Hereford Road, London, W.2, 
to arrive not later than 4 p.m. on Tuesday, 8th 
March, 1960 ( 

The Minister does not bind himself to accept the 
lowest or any Tender 


E8196 


H. GILLENDER, 
An Assistant Secretary. 


TENDERS 





GOVERNMENT OF NEW ZEALAND 





MINISTRY OF WORKS 


WAIRAKE! GEOTHERMAL PROJECT : 
STAGE Ii: STEAM COLLECTION 
AND TRANSMISSION SYSTEM 


TENDERS will shortly be invited for the SUPPLY 
and ERECTION of a complete STEAM COLLEC- 
TION AND TRANSMISSION SYSTEM | to 
serve extensions now in hand at the Wairakei Power 
Station. 

The Contract will include about twenty-four 
Steam Separators and the same number of smaller 
Pressure Vessels, Supports, Valves, Metering Equip- 
ment, Special Fittings, and Steam Pipework in 
varying sizes 8in. up to 42in. bore (predominantly 
3in. bore this being of a total length of approxi- 
mately 27,000 feet) suitable for working pressures 
up to 250 Ib./sq.in.g. 

Completion on site of the first section of the 
installation (amounting to about 80 per cent) is 
required by July, 1961, and completion of the whole 
installation by December, 1961 Firms who are 
interested should apply to Merz and McLellan, 
Milburn, Esher, Surrey, for further particulars. No 
further announcemeat will appear in the Press and 
manufacturers should regard this notice as the 
formal invitation to tender. E8184 





MINISTRY OF TRANSPORT 


DARTFORD TUNNEL—TOLL EQUIPMENT 


TENDERS will shortly be invited for the 
SUPPLY of TOLL COLLECTING EQUIPMENT 
for the Dartford Tunnel. Manufacturers who are 
in a position to supply complete equipment designed 
to meet the requirements of a comprehensive (non- 
ticket-issuing) system of toll collection and registra- 
tion by vehicle classification, preferably with remote 
recording apparatus and with provision for auto- 
matic collection, are invited to furnish particulars of 
their products, manufacturing resources and experi- 
ence in this connection. Communications from 
manufacturers who wish to be considered as possible 
Tenderers for the supply and installation of toll 
equipment for the above project should reach the 
Assistant Secretary, Highways Management and 
Services Division, Ministry of Transport, 21/37, 
Hereford Road, Paddington, London, W.2, not later 
than Friday, 22nd January, 1960 

H. GILLENDER 


E8228 An Assistant Secretary 





INDIA SUPPLY MISSION 


The office of India Supply Mission, 2536, Massa- 
chusetts Avenue, N.W. Washington 8, D.C., United 
States of America, invites TENDERS for the 
following : 

TENDER ENQUIRY No. SE.114 


For the SUPPLY of TWO INDUSTRIAL 
TYPE TRACTORS, Diesel, approx. 75 h.p 
with drawbar for trailer attachment, payload 
about 10 tons, required by Neyveli Liquite 
Corporation, Ltd., Madras, India. 

Tender documents, &c., relative to the above, 


can be obtained from the Co-ordination Branch, 
India Store Department, Bromyard Avenue, Acton, 

/.3, at a cost of 14 shillings and threepence per 
tender, and is not refundable. Tenders are to be 
returned direct to India Supply Mission, 2536 
Massachusetts Avenue, N.W. Washington 8, D.C., 
United States of America, so as to reach them by the 
8th January, 1960 

Specimen copy of the above enquiry can be seen 
at India Store Department, Vehicles Branch, Brom- 
yard Avenue, Acton, W.3, under the following 
reference : $.3725/59/HEA/VEH E8186 





HOGSMILL VALLEY JOINT 
SEWERAGE BOARD 


DIESEL GAS OIL 


TENDERS are invited for SUPPLY of 20,000 
GALLONS DIESEL GAS OIL delivered to Board's 
Works, Lower Marsh Lane, Kingston upon Thames, 
by road tank wagon in 2000 gallon bulk loads as 
and when required during the year ended 31st March, 
1961. Specification to accompany tender, which is 
to be delivered to undersigned by Ist January, 1960 

A. B. ROGERS, 
Clerk to the Board 
Guildhall, 


Kingston upon Thames E8177 








EDUCATIONAL 











BABCOCK & WILCOX 
FELLOWSHIP IN NUCLEAR 
ENGINEERING 


QUEEN MARY COLLEGE (UNIVERSITY OF 
LONDON) 


Applications are invited for this FELLOWSHIP, 
which is tenable in the Nuclear Engineering Labora- 
tory of QUEEN MARY COLLEGE (UNIVER- 
SITY OF LONDON). The laboratory is at present 
engaged in nucleonic, heat transfer, reactor stability 
and thermonuclear research, but applications will be 
considered from candidates with other interests in 
the field of nuclear engineering. The normal duration 
of the Fellowship will be three years, and its value 
will be from £700 to £1200 per annum. 

Application forms and further details obtainable 
from the Registrar, Queen Mary College (University 
of London), Mile End Road, E.1, should be returned 
as soon as possible and in any case not later than 
January 30th, 1960. E8220 F 


Dec. 11, 1959 
EDUCATIONAL 





COLLEGE OF AERONAUTICS 


TWO-YEAR DIPLOMA COURSE, 
19601962 


Applications are invited from suitably qualified 
men and women who wish to enrol for the Two-Year 
Diploma Course which begins in October, 1960. 

This post-graduate course in Aeronautical Science 
and Engineering is intended primarily for University 
Graduates in Engineering. Science, or Mathematics, 
for Technical College Students who possess a good 
Higher National Certificate or Diploma and have 
appropriate industrial experience, and others with 
equivalent qualifications. The curriculum includes 
the subjects of Aerodynamics, Aircraft Design. 
Aircraft. Economics and Production, Aircraft 
Electrical Engineering, Aircraft Materials, Aircraft 
Propulsion, Flight, and Mathematics 

All applications will be considered by the Board 
of Entry which may call candidates to attend at the 
College for written Entrance Examination in Engin- 
eering, Physics, Mechanics, and Mathematics, to 
be held on Monday, 21st March, 1960. Exemption 
from this examination will normally only be given 
to candidates possessing Ist or 2nd Class Honours 
Degrees in Science or Engineering, or reading for 
Honours Degrees. The Board may also require 
attendance for personal interview at a later date 

Candidates who possess Bachelors Degrees with 
Ist or 2nd Class Honours in Aeronautics, and also 
in Science or Engineering if they have adequate post- 
graduate experience, may at the discretion of the 
Board of Entry be accepted for entry to the second 
year of the course and qualify for the Diploma 
(D.C.Ae.). 

Further information about the course and forms 
of application, which MUST be completed and 
returned not later than Saturday, 27th February, 
1960, may be obtained from The Warden, The 
College of Aeronautics, Cranfield, Bletchley, Bucks. 

E7898 & 





A.M.1.MECH.E., B.Sc., City and Guilds, ete. 
Guarantee Postal Courses for all Exams. and Tech- 
nical Divisions from Elementary to Degree standard 
including Automation Techniques. Approximately 
95 per cent successes.. 148-page prospectus free, 
on request.—B.I.E.T. (Dept. 22), 29, Wright's Lane, 














London, W.8. Ell4 rt 
SITUATIONS VACANT 
APPLICANTS ARE ADVISED TO SEND 


COPIES NOT ORIGINALS OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 


A.E.R.E., HARWELL 
ESTIMATING ENGINEER 


A protessional engineer is required to prepare, 
after consultation with designers and scientists 
and from technical specifications and drawings, 
detailed cost estimates for the design, manufac- 
ture and erection of a wide variety of plant and 
equipment. He will be assisted by a small 
technical staff. 

Salary : £1345—£1800 p.a 

Housing and Superannuation Schemes 

Please send postcard for details to Group 
Recruitment Officer (1522/25), U.K.A.E.A.. 
A.E.R.E., Harwell, Berks. 


E8190 a 


AIR TREATMENT ENGINEER required for 
group of Mills near Manchester. Applicants should 

capable of preparing schemes and estimates for 
new plants, and supervising erection and mainten- 
ance. Please state experience, technical qualifications 
and age.—BOX No. E8130, * The Engineer.” A 








APPLICATIONS ARE INVITED FROM 
MECHANICAL ENGINEERS 


between the ages of 40 and 45 years for the 
position of ASSISTANT in the CENTRAL 
SAFETY ENGINEERING DEPARTMENT 
of Richard Thomas and Baldwins, Limited 
located at Newport, Monmouthshire q 


The successful applicant will be required to 
assist in investigations in connection with 
schemes for Capital Expenditure Control and 
Safety Engineering in various parts of England 
and Wales 


The Company operates a generous pension 
scheme. As first selection will be made from 
applications, information about education and 
experience should be given in full 


Apply to: Chief Safety Engineer, Richard 
Thomas and Baldwins, Limited, 55, High Street 
Newport, Mon. , 


E8i8i a 

APPLICATIONS ARE INVITED from ambitious 
and resourceful men to fill the position of TECH- 
NICAL ASSISTANT to the Sales Manager of 
Electric Lamp Machinery Manufacturers near 
London. A permanent, Progressive and interesting 
job is offered to the right person, who must Possess 
a sound engineering and commercial background in 
“3 ee with full particulars of 
education, experience and salary r i 

No. E171, “ The Engineer.” a wey 


APPLICATIONS ARE INVITED for a respon- 
sible Commercial/Technical position in a small 
Electro-Chemical Engineering concern south of 
Birmingham. Candidates should have a chemical 
and/or metallurgical qualification and preferably 
sd had pe age experience. Age group 30-35 
ease give details of career and sal; ted.— 

BOX No. E8215, “* The a ee A 
CRANE DESIGNER DRAUGHTSMAN 
required in the West Riding, Yorkshire, with sound 
knowledge of Overhead Travelling Cranes. Age 30 
to 40 years. The work is interesting and of varyin 

nature, and the future prospects are excellent 
House provided if necessary. Give details of experi- 
ence and salary required.—BOX No. E8142, *‘ The 
Engineer.” a“ A 
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READY IN JANUARY— 


“A complete library 
in two volumes...” 


KEMPE’S 


Engineers Year-Book 


Edited under the direction of the Editor of The Engineer” 


1960 (64th Edition) 
87/6 (plus postage 2 6) 


3,000 pages covering modern theory and practice 
in all branches of engineering. No other single 
publication devoted to engineering covers a com- 
parable range of subjects so concisely. 


ORDER YOUR COPY NOW 


Obtainable direct from the publishers or through your local booksellers 





Kempe’s Engineers Year-Book 
28 Essex Street, Strand, London, W.C.2 


Telephone: Central 6565 











Enter No. 1431 on reply card 





ronic = 
ineering 





A monthly journal for the professional 


electronics engineer. 

It circulates to 86 different 
all over the world. 

When electronic engineering is studied 
“ Electronic Engineering ”’ is read. 


industries 





Published on last Friday Price 3/- per copy. 


of preceding month. 36/- per Annum. 


28 ESSEX STREET, STRAND, W.C.2 


Telephone: Central 6565 
Published by Morgan Bros. (Publishers) Ltd. 














Enter No. 1432 on reply card 


THE ENGINEER 
SITUATIONS VACANT 


CHIEF DRAUGHTSMAN 
required for Company engaged in the design 
and manufacture of Steam and Diesel Shunting 
Locomotives and General Engineering Work 
which includes Colliery Winding Engine Equip 
ment. Applicants must have H.N.C. or equiva 
lent and be capable of taking full charge of the 
Drawing Office. They should have the ability 
to organise and must possess drive and initiative 
Preference will be given to applicants with 
experience of Locomotive Engineering. The 
position offers excellent prospects to the right 


man. Pension Scheme Five-day week 

Write, giving details of experience, age and 
indication of salary expected, to The Director 
and General Manager, Andrew Barclay, Sons 


& Co., Ltd., Caledonia Works, Kilmarnock 


E9194 Aa 





CHIEF INSPECTOR 


An experienced man is required for a medium 
heavy Steel Foundry and Engineering Works in 


West Wales The successful applicant will be 
directly responsible to the General Manager 
and will be required to reorganise existing 


Inspection arrangements in line with a newly- 
introduced production system 


The post will be well remunerated 


The Company operates a generous Super 
annuation scheme 
Applicants, preferably aged 30/40, should 


send details of past experience and qualifications 
by 22nd December, to 
Management Development Department, 
Richard Thomas and Baldwins, Limited, 
47, Park Street, London, W.1 


E8182 A 





CHIEF INSPECTOR required by rapidly expand- 
ing precision engineers in Mid-Kent. Must be 
capable of obtaining A.I.D. and A.R.B. approval 
and able to control 50-60 skilled inspectors A 
wide variety of components is produced and a good 
general engineering background is desirable This 
is a challenging position for a man with ideas and 
originality of thought in a progressive organisation 
Remuneration depends initially on experience but 





eventually on _ results Contributory pension 
scheme.—BOX No. E2651, ** The Engineer.’ A 
DRAUGHTSMAN 


Applications are invited for the above post, which 
is located in Birmingham 

The work is interesting and varied and is mainly 
in connection with the design of industrial heating 
equipment. A knowledge of combustion technique 
and the use of refractories would, therefore, be an 
advantage 

Candidates should possess the Ordinary National 
Certificate in Mechanica! Engineering as a minimum 
qualification 

The salary for the appointment, which is pension- 
able and subject to medical examination, will be 
within the range of £733-£853 per annum 

Applications, stating age, qualifications and 
experience, together with the names of two referees 
should be addressed to the Industrial Relations 
Officer, West Midlands Gas Board, 6, Augustus 
Road, Edgbaston, Birmingham, 15. 


E8238 A 





ELECTRICAL DRAUGHTSMAN 

FISONS LIMITED require an ELECTRICAL 
DRAUGHTSMAN at their Head Office at 
Felixstowe. The work involves electrical designs, 
the preparation of specifications, arf site duties 
in connection with lighting, power and distribu 
tion schemes for major capital projects in ferti- 
liser and chemical factories throughout the 
country 

Applicants should preferably have experience 
in heavy industry, petroleum or chemical engin- 
eering Works, and should hold an Ordinary 
National Certificate at least (Higher National 
Certificate preferred) 

Salary according to experience and qualifica- 
tions 

The Company operates a Pension Scheme 
which for married staff includes provision for 
widows and dependent children 

Applications with full particulars should be 
addressed to Group Personnel Officer (JQ/4), 
Harvest House, Felixstowe, Suffolk 


E8221 A 





ENERGY 

The B.1.S.R.A. has a vacancy for a University 
Graduate in Physics or Engineering in_ the 
Energy Section of their Plant Engineering Divi- 
sion in London. The work will involve research 
into new applications and the efficient use of 
energy in all its forms in the steel industry, 
which is the largest consumer of fuel and power 
in Britain. 

The publication of research papers is encour- 
aged by the Association. Starting salary up to 
£1020 per annum according to age, qualifica- 
tions and experience. Post is superannuated 
under the F.S.S.1 Written applications only 
quoting “E.N.3” to the Personne! Officer, 
The British Iron & Steel Research Association, 
11, Park Lane, London, W.1 


E8204 a 


DRAUGHTSMAN MECHANICAL (SENIOR) 
required by the British Drug Houses, Ltd., for lay- 


out and special machine development in_ their 
chemical laboratories H.N.€ or equivalent 
preferred. Five-day week, Canteen, Sports Club 


Pension and Profit Sharing Schemes.—Apply in 
writing, stating age and educational attainments to 
the Staff Manager, Graham Street, City Road, N.1. 

E8231 A 
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ENGINEER for work in connection with site 
investigations and soil mechanics laboratory required 
immediately by Consulting Engineers, F. R. Bullen 
and Partners, Dacre House, Dean Farrar Street, 
London, S.W E8233 a 
ENGINEERING, PHYSICS AND SCIENCE 
GRADUATES required for research on the dynamic 
behaviour of machine tools and problems associated 
with the automatic control of machine tools. Oppor- 
tunities will be given for developing results of 
research into new conceptions of machine design. 
Prospects are good for those having capacity for 
original thought and ability, and initiative to take 
complete control of any project. Superannuation 


scheme. Good working conditions.—Send full 
details in confidence to the Secretary (R.612), 
Production Engineering Research Association, 
Melton Mowbray, Leics. F81i53 a 


ENGINEER SURVEYOR required, for inspection 
of Boiler and Pressure Plant. Must have Ist Class 


M.O.T. Certificate with Steam Endorsement or 
equivalent. Car driver. Commencing salary £800, 
rising to £1100. Non-contributory pension and 
other benefits, Resident Oxford area.—Apply, 
Eng. Dept.. GENERAL ASSURANCE CORP 
LTD., 99, Aldwych, London, W.C.2 E8164 a 


ESTIMATING ENGINEERS 


required by old-established engineering company 
The work involved is estimating the cost of 
Diese! Locomotives and General Frngineering, 
including welding, fabrications and sheet metal 
wor . 

It is not essential that candidates should be 
estimators provided they have a good practical 
background together with the ability to plan 
operations and assess operation times, 

Applicants with experience of the above should 
apply in writing giving full particulars of past 
experience and age to 

Personnel Officer, 

W. G. Bagnall, Limited, 
Castle Engine Works, 
Stafford 


E8215 a 





FIRM IN SOUTHERN ENGLAND, manufac- 


turing Components for the motor industry, requires 
DESIGN DRAUGHTSMEN and JUNIOR 
DRAUGHTSMEN, Experience of gravity die 


casting an advantage. Write, stating age, details of 





experience, qualifications and salary required. 
BOX No. E8199, ** The Engineer.” A 
GRADUATES OR EQUIVALENTS RE- 
QUIRED for new appointments in the following 
fields : 

(1) Applied research and development of press 


working processes, cold extrusion and other new 

techniques for the forming of metals. 

Applied research on machining processes ; 
initially work will be concerned with the appraisal 
of new machining developments or studies of 
machining costs on a comprehensive scale. 

(3) Research, design and development of a variety of 
mechanical engineering equipment, including 
special machine tools, mechanisms, test rigs, &c 

Successful candidates will be expected to take 
complete responsibility for projects from conception 
to completion. Capacity for creative thinking and 
initiative are important. The conditions of employ- 
ment are attractive and there are excellent prospects 
for advancement. Superannuation scheme. Removal 
expenses paid. Send full details in confidence to the 

Secretary, Production Engineering Research Asso- 

ciation, Melton Mowbray, Leics E8226 a 


. 





INDUSTRIAL GAS REPRESENTATIVES 


With the increase ir the development and utilisation 
of gas for Industrial purposes, further appointments 
will be made in the Midlands to meet the demand. 

The work will involve investigation and sub- 
mission of schemes for the use of gas for furnace 
heating and other industrial purposes 

Applications are invited from candidates with an 
appropriate University Degree, or similar qualifica- 
tion. Experience of Industrial Gas is not essential 
as adequate training will be given 

The salary during the training period will be in 
the range of £733-£813 per annum, and subject to 
satisfactory completion of training, appointment to a 
permanent post on a higher grade will be made. 
The appointments are pensionable and subject to 
medical examination. 

Applications, stating age, education, qualifications 
and experience, should be addressed to the Industrial 
Relations Officer, West Midlands Gas Board, 6, 
Augustus Road, Edgbaston, Birmingham, 15. 


E8237 a 





INSTRUMENT ENGINEER 


A firm of international reputation has a 
vacancy, at their Head Office, for a graduate 
in Mechanical or Electrical Engineering. The 
work embraces conventional and special pur- 
pose instrumentation, involving measurement, 
presentation and control of temperature, 
pressure, flow, pH, stress, strain, &c., for 
process control laboratories, as well as for 
plant and engineering services. This requires 
a knowledge of electrical, mechanical and 
pneumatic principles with practical experience 
of their commercial applications Practical 
experience of electronics and optics is desirable, 
The ability to design and estimate for installa 
tions including safety circuits is also necessary. 


This appointment offers good prospects and 
a satisfying career to a man who is keen-to apply 
his knowledge to design and installation prob- 
lems and to follow a project to its completion. 


A contributory pension scheme is operative. 
Houses are available and assistance is given with 
removal expenses. 

2/E 


Applications, quoting 17.—BOX No 


E8232, The Engineer 


A 
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MECHANICAL ENGINEER, NAVAL 
ARCHITECT OR CIVIL ENGINEER, Degree 
or equivalent, required by progressive company in 
Sweden, to develop new marine product for the Oil 
Tanker industry. Experienced in the design, con- 
struction or running of tankers, must be prepared 
to live in Stockholm and to travel extensively 
Knowledge of Swedish not necessary——Apply to 
Hardy Tobin and Co., Lid., 39, New Broad Street, 
London, E.C.2 (LONdon Wall $237) E8178 a 


PLANT DESIGN ENGINEER.— Applications 
are invited from Graduates, or equivalent, aged 
30-35, with design and site experience in the Chemical 
or Oil Industries, enabling them to carry respons- 
ibilities including plant layout, on oe and 
interpretation of the line diagrams. salary is 
good and the appointment is permanent and pen- 
sionable. Letters, which will be treated in confidence, 
should be sent to : The General Manager, Humph- 
reys and Glasgow, Limited 22, Carlisle Place, London, 
s.Ww.l E8151 a 


PLANT ENGINEER required. To be responsible 
for all maintenance services of fruit and vegetable 
processing factory This progressive position 
demands a man of vigour and energy, within the 
age range 25-35, who has had a sound, practical 
and technical training to H.N.C. level. Experience 
of food processing and packaging machinery an 
important advantage.—Apply, giving full details of 


age, experience, qualifications, &c., to Personnel 
Manager, ESKIMO FOODS LIMITED, Pelham 
Road, Cleethorpes E8168 a 


PLANT ENGINEER for Civil Engineering Plant 
Depot in Watford Age 25-30. Experience of 
general workshop and welding procedure essential 
Knowledge of heavy civil engineering plant an 
asset. Apply, stating age, full particulars of experi- 
ence and approximate salary required —BOX No 
£8234, “ The Engineer.” A 
PUBLICATIONS DEPARTMENT of BRITISH 
WELDING RESEARCH ASSOCIATION requires 
a DRAUGHTSMAN for preparation of ILLUS- 
TRATIONS. The department is accommodated in 
a new building at Abington, near Cambridge. Five- 
day week, three weeks annual holiday, superannua- 
tion scheme Applications to the Secretary, 
B.W.R.A., 29, Park Crescent. London, W.1. 

E8214 a 
QUALIFIED ENGINEERS with considerable 
experience of pipeline pump station and tank farm 
construction required by important firm for Middle 
East.—-State age and full details to BOX No. 3052, 
cio Charlies Barker and Sons, Ltd., Gateway House, 
London, E.C.4. E8144 a 


SENIOR DESIGN DRAUGHTSMEN, familiar 
with small mechanisms, etc., required by progressive 
and expanding Company situated approximately 
20 minutes from Waterloo. The positions offered 
are permanent and provide excellent prospects for 
versatile men who seek interesting work in a new 
field. BOX No. E169, “ The Engineer.” A 


SENIOR DESIGNER/DRAUGHTSMAN ‘re- 
quired for Steelworks Consultants in the Midlands 
area Steelworks experience desirable but not 
essential. The position is a progressive one and 
salary will be dependent on qualifications and 
experience. Non-contributory pension scheme. 
~Applications, giving age, qualifictions and 
experience, to The Salem Engineering Co., Ltd., 
Milford House, Milford, Derbys. E8154 a 


SENIOR PROJECTS ENGINEERS required to 
lead a team engaged in the design and development 
of Sea Water Distillation Plant. Age about 30 to 40 
Academic standard to Corporate Membership of a 
Senior Professional Institution Experience of 
sicam engineering and heat transfer problems 
Permanent pensionable employment Apply in 
writing, stating age. experience and qualifications to 
Personnel Manager, Box SP1603, A.K. Advg 
212a, Shaftesbury Avenue, London, W.C.2. 

E8207 a 


SENIOR TEST ENGINEER required, with 
experience in WIND TUNNEL TESTING of 
Compact Heat Exchangers. Experience in refrigera- 
tion an advantage North West London area 
Write.—-BOX No. E8163, “ The Engineer A 


STEAM POWER STATION 
SUPERINTENDENT IN CANADA 


The above vacancy occurs at a 30MW Station. 
Candidates should be well educated and qualified 
and capable of taking complete charge of opera- 
tion and maintenance. They must have had 
several years’ practical generating station experi- 
ence. Present steam conditions are 400 p.s.i., 
but knowledge of pressures to 900 p.s.i would 
be useful for future development. Salary 7,500 
Canadian dollars per annum.—Applications 
should give full details of age. education, quali- 
fications and experience to : Messrs. Mackness 
& Shipley, Parliament Mansions, Abbey Orchard 
Street, London, $.W.1, quoting reference 2463 


E8205 a 


STRUCTURAL ENGINEERING DESIGNER 
required in London office of Consulting Engineers. 
Should have a University Degree in Engineering or 
the Associate Membership of either the Institutions 
of Civil or Structural Engineers and must have had 
at least one year's experience on the design of 
structural steelwork. Some experience on reinforced 
concrete design would also be an advantage. Salary 
according to experience. Five-day week. Pension 
scherge. Luncheon vouchers. Apply, stating age 
and experience.—BOX No. E8152, “The Engi- 
neer.” A 


TECHNICAL REPRESENTATIVE.— Nationa! 
firm of Building and Civil Engineering Contractors 
with offices throughout the country require addi- 
tional Technical Representation. The appointment, 
which is a senior post, will be based on a head office 
in Lancashire, but will entail travelling throughout 
the United Kingdom, for which purpose a car will 
be provided and all out-of-pocket expenses paid 
The successful applicant will be paid a salary com- 
mensurate with the nature of the duties involved 
and will, in addition, participate in generous super- 
annuation benefits. Applications, which will be 
treated in the strictest confidence, are invited from 
men engaged in a similar sphere who are in contact 
with Consulting Engineers, Architects and Indus- 
trialists at a high level Reply, with details of 
experience, previous engagements and an indication 
of present salary—-BOX No. E8175, “ The Engi- 
neer.”” A 


THE 
SITUATIONS VACANT 


SUPERVISOR 
FOR 
MECHANICAL SERVICES 


An experienced Engineer required by 
Main Contractors to ensure that work of 
Specialist Sub-Contractors is being carried out 
efficiently and according to specification. He 
should be familiar with services in large indus- 
trial plants, including electrical, heating, ventil- 
ating, chemical and gaseous services. Experi- 
ence of the design of such services would be 
helpful and also ability to vet and advise on 
specifications at tender stage. Sphere of opera- 
tions mainly in Northern England. Excellent 
staff conditions, pension scheme, etc. 

All applications will be treated confidentially 
but must contain full details of past and current 
employment, age, education, qualifications and 
approximate salary required._BOX No. E8139, 
“ The Engineer.” 


a 





TECHNICAL REPRESENTATIVE (OUT- 
SIDE) wanted for Sheet Metal Machines and 
Machine Tools. South London and Home Counties 
area. Non-contributory Pension and Assurance 
Scheme.—Write in full to Managing Director, F. J. 
Edwards, Ltd., 359, Euston Road, London, N.W.1. 

E8223 a 





THE PERMUTIT COMPANY LTD. 
invite applications from a 
SENIOR MECHANICAL DESIGN 
DRAUGHTSMAN, with experience in design 
of hydraulic control equipment, 


and a 
SENIOR ELECTRICAL DRAUGHTSMAN 
with experience in design of automatic control 
circuits and instrumentation. 

These are permanent and pensionable positions 
with a good starting salary. Please apply to :— 
The Personne! Officer, Permutit House, Gunners- 
bury Avenue, W.4. E8104 a 





THE REED PAPER GROUP 
has vacancies for 


QUALIFIED 
MECHANICAL ENGINEERS 


in the Packaging Division Development Depart- 
ment at New Hythe, Kent. Aged between 25 
and 35. Minimum qualification H.N.C. Indus- 
trial experience essential These interesting 
appointments will entail the study of paper 
converting processes 


Reply to: 


Packaging Division Development Department, 
(Process Section), 
The Reed Paper Group, 
Aylesford, Kent. 


quoting : ME/PDDD/95 


E8230 a 


WANTED, FIRST-CLASS SENIOR DESIGN 
DRAUGHTSMAN for firm of General Engineers 
in Bristol. Good knowledge of general engineering, 
with particular reference to pressure vessels and 
stainless steel fabrication. This will be a well-paid 
position for the top-<lass man.—BOX No. E164, 
“ The Engineer.” a 


YOUNG ENGINEER (about 25 years) wanted to 
train as technical sales representative for machinery 
manufacturers, Birmingham area. Sales experi- 
ence not necessary but knowledge of Sheet Metal 
Machines, Presses, Machine Tools essential. Car 
driver. Non-contributory Pension and Assurance 
Scheme. Details with starting salary-—-BOX No. 
E8224, “ The Engineer.” A 


YOUNG MAN with mechanical or chemical 
engineering training required for Sales or Contracts 
Department of Boiler and Industrial Plant Divi- 
sion. Permanent position with good prospects for 
right man Apply in writing, stating age, experience 
and qualifications to Labour Officer, BOX YM 1609, 
A.K. Advg., 212a, Shaftesbury Avenue, London, 
W.C.2 E8206 a 


ENGINEER 
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W. H. ALLEN SONS & CO., LTD., 
QUEEN’S ENGINEERING WORKS, 
DFORD 
require at their 


LEAMINGTON SPA BRANCH OFFICE 


QUALIFIED 
ENGINEER 


aged 25-35, as a TECHNICAL SALES 
REPRESENTATIVE in connection with 
Power and Pumping Plant comprising Steam 
Turbines, Diesel Engines, Gearing, Pumps 
This appointment would necessitate 
residence at Leamington Spa and give the 
opportunity for considerable travel 
Generous Pension Scheme and holidays 
Apply, stating qualifications, experience 
and present salary, to the Personne! Manager 
(Ref. 829/202). 
E8123 





AN ASSISTANT CHIEF 
ENGINEER 


is required for a medium-heavy engineering 
works employing some _ 1400 persons. 
Applicants must have an Engineering degree 
or parallel qualifications in electrical or 
mechanical engineering and should prefer- 
ably be Corporate Members of the appro- 
priate Institution. As the _ successful 
candidate will have to take immediate control 
of a large maintenance organisation, it 
follows that only men with the requisite 
practical experience and authority of 
manner will be considered. A professional 
engineer of exceptional ability and per- 
sonality is sought as it is essential that he 
should be able to develop well beyond the 
requirements of the present post in the 
relatively near future. The Company offers 
excellent conditions of employment, includ- 
ing a Pension and Life Assurance scheme 

Please write, giving full particulars of age, 
experience, qualifications, etc., to Managing 
Director, TUBES LIMITED, Rocky Lane, 
Wl Birmingham, 6, marking envelope 
A.C.E. 


E8122 a 




















UNITED KINGDOM ATOMIC ENERGY AUTHORITY 
announces the setting-up of a 


CONSULTATION SERVICE 


If you are an experienced scientist or engineer and think that you may be interested in a senior 
post (salary from £3000 upwards) with the United Kingdom Atomic Energy Authority, you can 
learn more about the opportunities available without committing yourself to making a formal 


application for a post. 


Arrangements can be made for an 


Informal and confidential interview 


by telephoning or writing to Mr. H. S. Hoff, Personnel Consultant, 
U.K.A.E.A., 11, Charles I Street, London, S.W.1. (Whitehall 6262.) 


The more relevant detail about yourself that you can supply in advance—qualifications, 


experience, age, &c.—the better. 


The interview will be entirely confidential : 
the Authority unless you specifically request it. 





after it no further action whatsoever will be taken by 


E8000 a 









NEWTON CHAMBERS 


AND COMPANY LIMITED 


Thorncliffe, 


near Sheffield 





Production Manager 


in the EXCAVATOR DIVISION is required to direct and co-ordinate the 
activities of the Production Control, Production Engineering and Design 
Departments and to maintain effective liaison with the Sales Company. Appli- 
cants should have had practical experience in engineering production and 
possess a recognised engineering qualification. 

It is probable that the selected applicant will be between 30 and 40 years of 


age. 


The position is pensionable and assistance with housing is possible. 
All applications will be treated in the strictest confidence and should be 
addressed to the Personnel Officer, Newton Chambers & Co., Ltd., Thorncliffe, 


near Sheffield. 


E8235 a 








CHIEF ENGINEER 


Chief Engineer required by Permanite 
Ltd., established manufacturers of roofing 
felts, mastic asphalt and other bituminous 
building materials 


Successful applicant will have full control 
of Company's engineering staff, and 
responsible to the Directors for maintenance 
of existing plant, development work to 
increase efficiency and improve quality, and 
design and erection of new plant from time 
to time Duties will be principally at 
Company's Head Office and factory at Old 
Ford, London, and factory at Hertford. 

Age preferably 35-45. A.M.1.Mech.E. or 
equivalent technical qualification essential, 
also previous experience in similar capacity 
OF a$ assistant in larger organisation. 

Car provided. Pension scheme and life 
insurance Cover Position ranks as one of 
the top executives in the Company. Good 
salary and prospects for applicant with 
suitable qualifications 

Apply, giving full details, to Chairman, 

PERMANITE LTD., 
455, Old Ford Road. London, E.3 


E2652 a 











A PRODUCTION DIRECTOR 


is required by progressive and expanding Company. 


Applications are invited from Engineers with ambition to achieve Director 


status quickly. 


The post requires an exhaustive knowledge and wide experience in up-to- 
date methods of tube fabrication and manipulation in all materials, and in the 
production of pressure vessels and heat exchangers to all codes. 


An engineering degree or equivalent qualification would be considered an 


asset. 


The preferred age range is 38 to 45. 


Salary envisaged : £2000-£2500 
annuation, &c. 


bonus on results—Company car—Super- 


Applications, giving fullest details in confidence, to BOX No. E2649, “ The 


Engineer.” 


a 
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ASSISTANT 
ENGINEER 


required for Extrusion Department. 
Candidates must be qualified at 
least to H.N.C. Standard and 
preferably with experience of 
heavy hydraulic plant. 


Applications, giving details of 
qualifications and experience, to : 


The Manager, 
The British Aluminium Co., Ltd., 
Bank Quay, Warrington. 


E8188 a 


TECHNICAL 
SALES ENGINEER 


required by the British subsidiary in London 
of a world-wide Group for its Rare Metals 
Department. 

This is a post for an efficient technical sales 
representative, at least 35 years of age, with 
a good basic knowledge of applied science. 
The post calls especially for sound commer- 
cial experience, preferably in the semi- 
conductor and atomic energy fields, but the 
necessary training will be given to the 
successful applicant 

The Company is young and progressive 
but well established and able to offer a 
satisfying career to the right man. 

Good salary, car allowance, pension, life 
assurance, canteen, etc 

Please reply in writing, giving full par- 
ticulars, including education, experience, 
salary required, etc. BOX No. E8203, 
“The Engineer.’’ A 


DEPUTY 
PRODUCTION ENGINEER 


Required for a medium-sized company 
manufacturing specialised equipment for the 
vehicle and motor-car industries 


The Deputy Production Engineer will be 
responsible to the Production Engineer for 
the supervision of engineering staff covering 
process planning, work measurement, tool 
design and manufacture 


Candidates, who should have professional 
qualifications in production and mechanical 
engineering, must have extensive experience 
of modern machine tools, process planning, 
jig and tool design and work study in the light 
mass-production engineering field. 

Experience in the design of special purpose 
transfer machines would be an advantage. 

Age group: 30-45. Four-figure salary 
and non-contributory pension scheme. Please 
send full details of career in confidence, 
quoting reference LRM PE.1,to CLAYTON 
DEWANDRE COMPANY, LIMITED, 
Titanic Works, Lincoln. 


E8211 A 


CENTRAL ELECTRICITY 
GENERATING BOARD 


NORTHERN PROJECT GROUP 


require 


GROUP LEADER 
(CIVIL) 


in the Drawing Office at Project Group 
Headquarters, Agecroft, Manchester. Salary 
within range £1090 by £30 to £1300 per 
annum 

Experience in Civil Engineering and Build 
ing works for Power Stations or similar 
contracts, including design and detail of 
reinforced concrete foundations, structural! 
steelwork and roads and drainage is essential 
Experience in control of draughtsmen 
engaged on this type of work would be an 
advantage 

Application forms available from Admini- 
strative Officer, Central Electricity Authority, 
Northern Project Group, Agecroft, Pendle- 
bury, Swinton, Manchester, to be returned 
by 22nd December, 1959. Envelopes to be 
marked ** Confidential—-Staff Vacancy 
Notice N.59/38/E.”’ 

E8201 A 























BRITISH GUIANA 
MANAGER—SALES & ENGINEERING 


Applications are invited for the appointment of Manager of the Car, Tractor, Engineering 
and Electrical Departments of Sandbach, Parker & Co., Ltd., Merchants, Engineers, &c., at their 
headquarters at Georgetown, British Guiana Excellent commencing and progressive salary, 
expatriation allowance, furnished house or flat at low rent, free passages for self and family on 
engagement and for home leave every two years, free medical attention, local leave, contributory 
pension scheme, &c. Preferred age 30-40. 

The Manager of the Car, Tractor, Engineering and Electrical Departments will be responsible 
to the Assistant General Manager and will be in charge of sales and service and responsible for 
controlling and co-ordinating the work of the departments indicated, employing about 25 people 
engaged in the sale and service of the entire Massey-Ferguson range of equipment, Standard 
motor cars, various heavy tractors, excavators, diesel engines, &c. His other main responsibility 
will be to promote sales of these products to industry, contractors, Government departments 
and farmers 

Qualifications required are sound engineering experience, preferably obtained in the contracting 
equipment and automotive industry and up to A.M.I.Mech.E. standard, allied with good sales 
experience in this field, plus the ability to supervise the erection and repair of equipment and the 
training of operators. Must also be able to establish and maintain sound customer relations 
and first-class service. Some previous overseas experience preferable but not essential. 

Piease write briefly in first instance, quoting Reference No. 298 to 





ASHLEY ASSOCIATES LTD. 
AA PETER HOUSE, MANCHESTER 1. 
RETAINED TO ADVISE ON THIS APPOINTMENT 
tld The strictest confidence will be observea and mo details of 
r will be passed to without candidates’ permission. 














E8200 a 





MAY & BAKER, LTD. 
DAGENHAM, ESSEX 


require 


TWO SENIOR CHEMICAL PLANT DESIGN ENGINEERS 


Candidates should have a good degree or equivalent. Preference will be given to candidates 
with at least five years’ experience in design and commission of chemical or similar plant. There 
will be prospects of early promotion for one of the successful applicants to the position of Head 


JUNIOR DESIGN ENGINEER 


Candidates should have a good degree or equivalent and preferably about two years’ experience 
in the chemical industry. Experience in the design of high vacuum plant would be an advantage 


There is a Pension Fund and Life Assurance Scheme in operation. Five-day week ; sports 
and social club. 


Apply initially in writing to the Personnel Officer, quoting Reference No. 155/59 


E8202 a 





DESIGN AND DEVELOPMENT 
ENGINEERS 


ENGLISH ELECTRIC 
Whetstone, Near Leicester 
Two appointments have arisen in the team responsible for the design and 


development of compressors, blowers, fans and circulators for a wide range 
of applications. Current projects include 


CO2 BLOWERS FOR NUCLEAR REACTORS 


HYDROGEN BLOWERS FOR ALTERNATOR 
COOLING 


AND LARGE COMPRESSORS 


The appointments will be of particular interest to engineers who while wish- 
ing to undertake a degree of mechanical and aerodynamic design, do not 
wish to lose touch with research, development and test work. 


The scope of the appointments will to some extent be related to the ability 
of the successful applicants who should have had a formal education in the 
range of Ph.D. to H.N.C. together with some experience of high speed rotating 
machinery. 


Please write, giving details of qualifications and experience to Dept. C.P.S., 
Marconi House, 336-7, Strand, London, W.C.2., quoting reference E1896G. 


E808 a 





ENGINEER 


required by 


THE ATOMIC WEAPONS RESEARCH ESTABLISHMENT, 
ALDERMASTON, BERKS. 


To design a wide variety of mechanical and chemical plant, including pressure 
vessels and equipment for the handling of toxic and radioactive materials. To 
prepare estimates, specifications and work in conjunction with Consultants. 

Corporate Membership of a Senior Engineering Institution or equivalent 
qualification is required. Applicants must have had wide design experience, 
possess an aptitude for tackling original problems and be capable of engineering 
a chemical plant from flow sheet stage. 

Salary: £1345-£1800. 

Contributory Superannuation Scheme. 

A house or substantial assistance with house purchase will become available 
for married officers living beyond daily travelling distance. 

POSTCARDS for application forms to the Senior Recruitment Officer, 
A.W.R.E., Aldermaston, Berks. Please quote ref. 2456,25. 

E8160 4 














vol 


A DEPUTY 
DEVELOPMENT ENGINEER 


is required by 


BRITISH CELLOPHANE LIMITED 


Applications are invited from Engineers with good Honours degrees who have completed a 
post-graduate apprenticeship and have had some years’ industrial experience, preferably in the 
sphere of design of process plant, services and auxiliary equipment. The successful applicant wil! 
be responsible to the Development Engineer for the work of an extensive team engaged on the 
design and development of continuous process plant and services. The duties include preparation 
of projects and estimates, and commissioning of plant, with later investigation of performance of 
plant and equipment. 

The position is one of responsibility and requires a man in the age group 30-40, with initiative 
and ideas, who is fully conversant with present-day workshop techniques and materials of 
construction 

Applications, including brief details of qualifications, experience and date of birth, should be 


addressed to :-— 
The Personne! Officer, 
Bath Road, Bridgwater, Somerset. 














E8095 4 
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A well-known Industrial Organisation 


MECHANICAL 
ENGINEER 


not necessarily fully qualified, who could be 
responsible for the installation and main 
tenance of smal! plants of a continuous 
process nature im customers premises He 
would be a member of a Management team 
Opportunity will occur both in the field and 
at Head Office on specific projects. An 
attractive salary is offered which will not 
be below £1000 Write, stating full details 
BOX No. E8180, ** The Engineer 








JOHNSON, MATTHEY & CO., 
LIMITED 


DESIGN ENGINEER 


Aged 23-33, with good drawing-office 
background, is required for the Chief 
Mechanical Engineer's office in Central 
London. A sound practical training and 
knowledge of engineering Services is 


essential 


The work entails handling projects from 
the drawing-board through to construction 
and running in for production. 


Conditions of service include free lunches 
and an annual! bonus, also a contributory 
pension scheme. Salary according to age, 
qualifications and experience 


Write, giving full details of age, qualifi- 
cations, experience, &c., to the Secretary, 
Johnson, Matthey & Co., Limited, 78, 
Hatton Garden, London, E.C.1. 

E8030 a 


SENIOR DRAUGHTSMEN 


experienced in bulk mechanical 
handling or foundry work. 
Superannuation Scheme. Five- 
day week. Apply to MARCO 
CONVEYOR & ENGINEER- 5 Si sapees of Few, . Building snd 
ING COMPANY Ltd., Lynn 


PRESSED STEEL COMPANY 
LIMITED 


The Company is engaged in large-scale 
manufacture of Motor Car Bodies, Com 
mercial, Domestic and Industrial Refrigera- 
tion Plant and Railway Rolling Stock and 
employs some 20,000 in Plants at Oxford 
Swindon, Reading and Paisley. In order to 
meet a continuously expanding Design and 
Development Progranime, applications are 
invited for appointments as : 


FACTORY PLANNING 
ENGINEERS 


Candidates should be well qualified tech- 
nically, with considerable experience cover 


Machinery and in particular in the Shop 
loading of Plant and Machinery 

These appointments offer the opportunity 
for those with experience in the above- 
mentioned capacity to join an expanding 


Road, Leytonstone, London, Organisation, Conditions of employment 


F.11. LEY 2254. 


accord with best industrial practice. Appli- 
cations, with full details of education, 
training, experience and salaries earned, may 
be made to the Staff Officer, Pressed Steel 
Company Limited, Cowley, Oxford, where 
the successful applicants will be located. 


E8169 A E8124 A 




















WEATHERLEY OILGEAR LIMITED 


TO SERVE THE MORE ADVANCED 
FIELD OF HYDRAULICS 
REQUIRED: SENIOR TECHNICAL SALES ENGINEERS 


to operate as district representatives for London and South—Midlands—Northern England 
Scotland Applications are invited from those already residing centrally in these areas 

Age Group § to 48 years of age 

An informative period will be foreseen but qualifications should include a good practical as we 


us technical knowledge and experience of 


Applications for industry at large 
Also required are four layout engineers 


good technical qualifications tor training 


Applicants are asked 
} 


either exper 


to forward fullest 


modern version of Hydraulic and Processing 


ienced in Hydraulic Application or with 


information, including education, training and 


experience (present Salary Status will help) and sufficient detail! to facilitate early arrangements for 


interview in Londo 


Address to Personne! Manager, HYDRAULIC 


Biggleswade, Bed 


DIVISION, Weatherley Oilgear Limited 


E8189 A 








RESEARCH ENGINEER 


A Graduate Engineer, aged about 27-35, is required for 
research and full-scale trials at Pametrada on marine steam 
turbines, systems, boilers and controls, with general application 
to advanced steam conditions. Previous experience in a similar 
field would be an advantage, as would be any marine experience. 
Starting salary in the range £1,000 to £1,500 depending on age, 
qualifications and experience. Staff pensions scheme, excellent 
facilities and working conditions. Apply in confidence to the 
Director, Pametrada Research Station, Wallsend, Northumber- 
land. 


E8171 A 











have been retained 


SEZ to advise on the 


appointment of a 


PROJECT 
ENGINEER 


for Arthur Guinness Son & Co 
(Park Royal), Ltd. 


The Project Engineer will be 
responsible to the Deputy Chief 
Engineer for the design and 
supervision of construction of new 
plant and machinery, for its 
installation and trials: for the 
drawing up and negotiation of 
contracts for new plant and 
machinery. 


Candidates must be A.M.I.Mech.| 

or A.M.LChem.E. and have had 
similar experience preferably in 
the chemical or food processing 
industry. Experience of structural 
steel work, metallurgy and 
mechanical handling would be an 
advantage 


Age : 32-35. Salary from £1,200 
to £1,600 according to experience. 
Non-contributory pension scheme. 


Please send brief details in 
confidence, quoting reference 
G.2038, to H. A. P. Disney. In no 
circumstances will a candidate’s 
identity be disclosed to our client 
unless he gives permission after a 
confidential interview at which he 
will be given full details of the 


appointment. 


MANAGEMENT SELECTION 
LIMITED 
17. Stratton Street, London, W.1. 


E134 











INSTRUMENT ENGINEER 





Maintenance Engineers 


for Calder Hall 


The Production Group of the 


UNITED KINGDOM ATOMIC ENERGY AUTHORITY 


have vacancies at Calder Hali Nuclear Power Station for the following maintenance engineers 





To be responsible to the Works Engineer for the instrumen- 
tation of the Calder Hall Nuclear Power Station. Applicants 
teccdil: Son eevee Mili Meciin ASSISTANT MECHANICAL ENGINEERS 
instrumentation and have had experience in the testing and 
calibration of safety and fault warning systems in a large scale tenance of either 
plant. They must be capable of formulating and carrying (a) Reactor equipment including Gas Circulator overhaul, 
out additions and modifications 
for experimental or operational reasons. 
} : 
trolling and organising a complete instrumentation section for 325 <a 
maintenance, design and installation is essential. (6) For the maintenance of Turbine Hall equipment, over 


and conventional 


instrumentation circuits 
Experience of con- 


ASSISTANT INSTRUMENT ENGINEERS 


To be responsible to the Instrument Engineer for : heavy rotating equipment; steam turbines; large water 


(a) the maintenance and servicing instrumentation in a 


nuclear power station, including nuclear, electronic and 
. ASSISTANT ELECTRICAL ENGINEER 


physical instruments and reactor safety circuits, or 
(6) the maintenance and servicing of computers, data logging 


equipment and for the development and installation of of Turbine Hall equipment and power services in general. 
naeiat in nts ~ac “xNe nts . 
special! instrumentation for reactor experiment Candidates should be conversant with the electrical equip- 
Candidates should have had considerable experience in the ment in a large conventional power station and have had experi- 
maintenance and servicing of electronic and physical instrumen- ence in the maintenance of large alternators, A.C. motors. 


tation and for post (4) the servicing and operation of computers 
For all posts, applicants must have served a recognised engineering apprenticeship or have had comparable training: and be corporate 
members of a semor engineering institution oF equit alent 
should have had experience in the control and organisation of staff 
Salary : Instrument Engineer within scale £1880-£2180 p.a. aa . . 5 
. : A. +03 y. r 
Assistant Engineers (Elect., Inst. or Mech.) within According to qualifications 
scale £1370-£1825 p.a. 
Contributory Pension. Staff Housing Scheme. 


Send postcard for application form, quoting Ref. P.121/F1 to Recruitment Officer 
U.K.A.E.A. PRODUCTION GROUP, 


Windscale Works, Sellafield, Seascale, Cumberland. Closing Date : 21st December, 1959. 


or similar devices. Training will be given to the successful 
candidate, if necessary 


To be responsible to the Mechanical Engineer for the main- 


survey and modifications to Heat Exchangers and ducting 
and the associate steam circuits, or 


head cranes, cooling water circulating system, workshops, 
and other general plant 


Candidates should be experienced in the maintenance of 
some of the following plants : Heat Exchangers ; steam boilers ; 


circulating pumps ; complex mechanical handling equipment 


Responsible to the Electrical Engineer for the maintenance 


transformers, switchgear and protective equipment. 


Possession of a Umversity degree may be an advantage. Candidates 


and experience 


E8155 a 
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ELECTRICAL 
ENGINEER 


wanted by leading German manu- 
facturer for German-English trans- 
lations. Applications are invited 
from British-trained engineers with 
a good general education and sound 
technical training. preferably also 
with practical experience in the 
application of electric equipment. 
: Good working knowledge of Ger- 
experience essential. Salary accord- man is essential. The ability - 
oe ” pital write clearly and concisely will 

ing to qualifications and peers. pend ct Pace Ssmeng kid 
Very good prospects for right week is worked with generous 
holidays. Favourable housing con- 
ditions for permanent staff.—Apply, 
stating age, education, qualifica- 
tions, experience and salary required. 
—BOX No. E8059, “The En- 


QUALIFIED SALES 
ENGINEERS WANTED 


in various areas to represent 
Machine Tool Manufacturers and 
Importers of special high quality 
equipment. Age 30 to 40. Previous 


applicants. 


Apply BOX No. E2645, ‘* The 








PRESSED STEEL COMPANY 
LIMITED 


The Company is engaged in large-scale 
manufacture of Motor Car Bodies, Com- 
mercial, Domestic and Industrial Refrigera- 
tion Plant and Railway Rolling Stock, and 
employs some 20,000 in Plants at Oxford, 
Swindon, Reading and Paisley. In order to 
meet a continuously expanding programme, 
applications are invited for appointments as 


JIG AND TOOL DESIGNERS 


to be located at Oxford, Swindon and 
Paisley. 

Candidates should already be qualified 
Jig and Tool Designers with considerable 
experience in the design of press tools for Car 
Body Manufacture 

These appointments offer the opportunity 
for those well-qualified technically, with 
experience in the above-mentioned capacity, 
to join an expanding Organisation. Con- 
ditions of employment accord with best 
industrial practice. Applications, with full 
details of education, training, experience and 
Salaries earned, may be made to the Staff 


MATERIALS HANDLING 
ENGINEER 


Required for a medium-sized compan 
manufacturing specialised equipment for the 
vehicle and motor-car industries The 
Materials Handling Engineer will be respons- 
ible to the Production Engineer for materials 
handling and factory layout 

Essential qualifications 
(a) Experience in the preparation § of 

materials handling schemes, including 
palletisation and conveyorisation§ in 
current use in the light mass-production 
engineering industry 
(b) Sound knowledge of modern factory 
layout for batch and flow production in 
machine, assembly and plating shops 

Knowledge of machine design, planning 

work study and foundry practice would 

be an advantage 
Candidates should have professional 
qualifications in production or mechanical 
engineering 

Age group : 30 to 45. Four-figure salary 
and non-contributory pension scheme 
Please send full details of career in confidence 
quoting reference LRM. PE.2, to CLAYTON 




















Engineer.” a a 
gineer.”” ae Cowley, Oxford, quoting location DEWANDRE COMPANY LIMITED. 
‘ A 8 E8080 a Titanic Works, Lincoin E8212 a 
SMITHS MOTOR ACCESSORY DiviSiON PROJECT M N GER 
4 A A 
ASSISTANT CHIEF INSPECTOR An International Company engaged in the Design, Procurement, 
and Construction of major Oil Refinery and Chemical plants 
We are seeking an Inspector. knowledgeable in modern Inspection Techniques, who with = : ‘ eaiiaie . . “1: 
contideute will te able in cemaet a strong iepection team. He should have been trained as a Foquares a senior man to take control of multi million pound 
craftsman, have had Quality Control experience and be conversant with gauge and tool design projects. 
Preferably, he would have been associated with the large-scale sae” pnt components 
including die-castings and smal! pressings, also with the assembly of smal! mechanisms —_ ; , P ; ; . 7 
Ability to report lucidly both verbally and in writing is essential Applicants should already be in a similar position, and should 
Applicants, who should be qualified to H.N.C. standard in Mechanical Engineering, will have hold either A.M.1I.Mech.E. or A.M.I.Chem.E. 
served an apprenticeship and progressed through workshops and drawing-offices and to be at 
present in receipt of a four-figure salary or 4: - ; ; ’ ; 
The appoinment will carry with it consideration for the post of Chief Inspector within the next Commencing salary In the region of £3,000 per annum, w ith the 
few years normal benefits of a well-established Company. 
Applications will be treated in strict confidence and should be addressed to the Staff Manager, 
y reference 22 — ; ‘ ; . ; 
quoting reference SM 220, Please write, giving fullest particulars of age and experience, 
.s . SONS (ENGLAND), LTD., al “pik aie 
Re eee &c., to: BOX No. E8077, “ The Engineer. 
Cricklewood, London, N.W.2. 
E8iS7 Aa P 














ubl 


MECHANICAL DRAUGHTSMEN 


are required for the 
ENGINEERING DIVISION 
of 
BRITISH CELLOPHANE LIMITED 
The posts, which are permanent in nature, are for Senior Draughtsmen for 
work on machine design, plant lavout and associated work in a chemical 
process industry. Candidates must possess at least O.N.C., have either served 
an apprenticeship or had several years’ shop experience and been engaged in 
similar drawing-office work. 
Applications, stating full details, giving age, and quoting Ref. E95, to be 
addressed to : 
The Personnel Officer, 
Bath Road, Bridgwater, 


Somerset 
E8170 





MECHANICAL, INSTRUMENT AND 
ELECTRICAL ENGINEERS 


COURTAULDS requires qualified Mechanical, Instrument and Electrical Engineers, aged 25 
to 40, for important work in design, construction and maintenance of large synthetic fibre and 
chemical plants. Preference will be given to candidates who have a good Honours Degree in 
Mechanical or Electrical Engineering, and, for the junior appointments, to those who have already 
completed a suitable apprenticeship and had two or more years’ experience in the design or 
maintenance of industrial plant. 


The vacancies are additional permanent appointments with opportunities for obtaining a wide 
experience in the process engineering and contracting fields and prospects of promotion for men 
with an original approach to problems are excellent. The work is exceptionally varied, covering 
the complete range of engineering activities from heavy industrial equipment to fine mechanisms 
and highly specialised machinery of Courtaulds’ own design, and including boiler and power plant 
and distribution of services 

Successful candidates will be given the necessary background knowledge of the various processes 
concerned to enable them to further the development of modern manufacturing techniques and 
automatic control in the industry. 

Financial assistance is normally awarded to married men when moving house. The appoint- 
ments are pensionable and the occupants will be eligible for Co-partnership benefits 


Candidates should write for a detailed form of application to the Director of Personnel 
Courtaulds Limited, 16, St. Martin’s-le-Grand, London, E.C.1, quoting reference number B.55 


E8126 A 











CONSULTING ENGINEER FOR WEST INDIES 


Well-known London Consulting Engineers are seeking a Senior Engineer for duty in the West 
Indies. The first appointment would be for two years, following preliminary training in London 
If concluded successfully, the Engineer would be given an opportunity to establish a permanent 
branch of the office, leading to a Partnership and a professional career of great promise in that 
region. 


Applicants must be fully experienced in the mechanical equipment of buildings, including ot 
conditioning, steam and hot water supply, electrical services and lifts. Experience in hospita 
engineering would be especially advantageous Qualifications preferred are a University Degree 
and Associate Membership of one or more senior Institutions 


The successful applicant will be under 40, must enjoy good health and a stable character, and 
be possessed of a good social sense 
ith travelling and housing allowances for family and up to two 


A good salary will be offered w 
‘ A non-contributory pension scheme is run by the firm. 


months’ home leave every year 


The strictest confidence will be extended to and expected from any applicant, who should send 
full career details to BOX No. E8158, “ The Engineer 


Interviews will be held in London and travel and subsistence expenses will be paid to those 


invited. 








Following the recent announcement of the formation of a new Company in the United Kingdom 
to manufacture all types of electrical connectors 


BICC-BURNDY LIMITED 


wish to appoint immediately SALES ENGINEERS, who wil! be based on Prescot Works, to 
promote the sale of these products throughout the United Kingdom for Electricity Board trans- 
mission, distribution and power station work ; switchgear, appliances and electronic manufac- 
turers and also connectors having a wide application in the aircraft. shipbuilding and missile 
industries 

Previous sales experience is essential, preferably with one or more of the activities mentioned 
Candidates should also have a practical engineering background and a Degree or Higher National 
Certificate 

A commencing salary up to £1200 per annum is envisaged ; a Company car is provided and an 
adequate expense allowance 

Applications, quoting in detail age, qualifications and experience, should be addressed to 

Works Personnel Officer, 
Ref. P.924, 
British Insulated Callender’s Cables, Ltd.. 
PRESCOT, Lancashire. 
E8193 A 
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CHARTERED MECHANICAL ENGINEER 


AND FUEL TECHNOLOGIST (40) secks 
Research, Design or Operational post. 1.C. engines, 
thermal plant or fuel economy Ex-R.E.M.E., 


sound general background. Present salary £1500 


BOX No. E2653, “ The Engineer.” K 





[ 
| SUB-CONTRACTING | 


CASTINGS.—We can save your porous castings, 
ferrous or non-ferrous, by an approved impregnation 
process ; sample castings treated ; A.I.D. approved. 
—Recupero, Ltd, 66, South Harrow Viaduct, 
Harrow, Middlesex ("Phone, Byron 1178), E109 mw 
KELLERING AND CAM PROFILING ope 
up to 8&ft. by 6ft. or 6ft. diameter -ARMYTAG 





BROS. (KNOTTINGLEY), Ltd. The Foundry, 
Knottingley, Yorkshire (Telephone : ws yond 


2743/4). 





AGENCIES 


DO YOU WANT TECHNICAL REPRESEN- 
TATION IN NORTH? Young A.M.I.Mech.E 
wishes to represent engineering Companies interested 
in obtaining thorough coverage of North, on agency 
basis. Excellent contacts. Past five years selling 
British and German equipment to steel, chemical 
and engineering works and local authorities Hard 











worker with ambition Full information and 
references supplied. Strict confidence BOX No. 
“ D 


£2654, * The Engineer. 








BUSINESSES and PREMISES 








PRECISION ENGINEERING BUSINESS for 
Sale. Turnover £75,000 per annum. Directors 
retiring. —BOX No. E172, “ The Engineer. L 








BUSINESS OPPORTUNITIES 


REMPLOY SPONSORSHIP SCHEME.—Send 
for details which show an attractive proposition to 
manufacturers.—Write to the Managing Director, 
Rempioy, Ltd., 25-28, Buckingham Gate, S.W.1, 
or telephone ViCtoria 6621 (12 lines). E1SS o 
ENGINEERING SALES ORGANISATION 
operating from prominent London address and 
wel! known as suppliers of equipment to oil, power, 
and process industries would be pleased to hear 
from firms manufacturing products applicable to 
these industries and who would benefit from an 
B 

















international set up OX No. E8185, “ The 
Engineer o 
MANCHESTER ENGINEERING SALES 
ORGANISATION operating from good city 
address, would be interested to handle further 
equipment applicable to chemical, oil, power, 
nuclear or any process industry BOX No. E8218, 
* The Engineer oO 
PATENTS 
THE PROPRIETOR of British Patent No. 756700, 


entitled “ APPARATUS POR GENERATING A 
MIST OR FOG OF LUBRICATING OIL,” offers 
same for License or otherwise, to ensure practical 
working in Britain..-Enquiries to Singer 
Stern and Cariberg, Jackson Bivd., Chicago 4, 
Illinois, U.S.A E8179 


Great 


14, f 





FOR HIRE 


LATTICE STEEL ERECTION MASTS (light 

and heavy), 30ft. to 1S0ft. high, for immediate hire 
Bellman’s, 21, Hobart House, Grosvenor Place, 
Ww 
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MOBILE LIFTING SERVICES.Lump sum or 
Hire Rate Quoted for any Lifting Work by Lorry- 
Mounted or Crawler Cranes, any size, any area 

TARSLAG, LTD., Rotherham 3235 E168 «x 





MISCELLANEOUS 











DAVIES INVESTMENTS LIMITED, Bankers, 


still offer 74 per cent. on sums £20 to £500 (with- 


drawal on demand) with extra 4 per cent on each 
£500 unit.—Details from Investment Dept., E.R., 
Davies Investments, Ltd., Danes Inn House, 265, 
Strand, London, W.C.2 E1491 
REQUIRED back numbers of “ The Engineer’ 
for July Sth, July 12th and November Ist, 1957. 


Reasonable prices annd expenses paid.—Write in 
first instance to The Hunslet Engine Co., Ltd., 
125, Jack Lane, Leeds, 10. El731 


k MACHINERY Etc. WANTED 


WANTED: Crane on own chassis or lorry- 
mounted. All types up to 8 tons considered.— 
BOX No. £7917, “ The Engineer.” Pr 
WANTED.—Crane on own chassis or lorry- 
mounted. All types up to 8 ton considered.—BOX 
No. E8156, “ The Engineer.” f 
REQUIRED for work in Scotland, 12 B. Emico, 
price and details to Duncan Logan & Co., Great 
North Road, Muir-of-Ord, Ross-shire. E8166 F 


200-TON DOUBLE SIDED, DOUBLE 
CRANKED PRESS. Bed area 60in. by 36in. 
minimum, stroke Sin. minimum, Price and particu- 
lars. —BOX No. E8222, * The Engineer.’ F 

IRED BORING MACHINE.— Specifi- 
on Guan of work table 60-6Sin. Max. dia 
of work admitted 64-80in, Diameter of turret holes 
3in., swivel of turret, either side 35 deg Admits in 
height under turre 3Sin., admits in height under 
cross-slide 24in., vertical feed to turret 26in., hori- 
zontal feed of turret, chuck centre outwards 40in 
No. of table speeds twelve, range of table speeds. 
Machine to be with three different speed ranges, 
preferably of 2-5 to 55-5 r.p.m. or 3-6 to 86 r.p.m. 
or 4:5 to 100 r.p.m. A. KING & SONS, Ber 


Norwich. Tel.: Norwich 28541 (5 lines). 
—_ E8217 F 











THE ENGINEER 


FOR SALE 


AIR MINISTRY 


PURCHASE AND REMOVAL 
OF BELLMAN HANGARS 


TENDERS invited for PURCHASE AND 
REMOVAL OF BELLMAN HANGARS, approxi- 
mately 175ft. by 9Sft., situated at Heathfield, Prest- 
wick, Ayrshire, and Detling, Kent. Apply Air 
Ministry, C.19a, Turnstile House, London, W.C.1, 
for form of Tender. E8172 





FRED WATKINS 
(ENGINEERING) LTD. 


Fielding 500-ton Vertical Downstroke Hydraulic 
Press, 42in. by 36in. platens, with pumps and 
motors. 

Fielding 200-ton ditto, 3ft. stroke, with pumps and 
motors (5 available). 

Fielding 100-ton ditto, 4ft. to Sft. stroke, with pumps 
and motors. 

Two 73ft. 4in. by 4ft. Brick Lined Kilns or Dryers, 
with Crofts reduction gears and motors. 

Two 26ft. by 4ft. Rotary Cooler or Dryers, with 
reduction gear and motor. 

FRED WATKINS (ENGINEERING), 

COLEFORD, GLOS. 


LTD., 
EiSi Go 





NEW “FICEP” STANDARD UNIVERSAL 
PUNCHING, SHEARING, CROPPING AND 
NOTCHING MACHINES, all sizes fin. to lin. 
M.S., &c 

NEW “ FICEP” 
2in., 3in. bar cap. 

NEW “ FICEP ” 3in. bar cap BILLET SHEAR. 


ALLIGATOR SHEARS, lIfin., 


*“SCRIVEN” D.E. PUNCH, SHEAR AND 
ANGLE CROPPER, likin. plate, 6in. by lin. 
angles 

NEW “OSMOND” 10in., 12in., 14in., 16in 


ABRASIVE CUT-OFF MACHINES. 


THO* W. WARD LTD. 


ALBION WORKS - - - SHEFFIELD 
*Phone : 26311 ‘Grams : “ Forward.” 
E21S G 





FOR SALE 
RICHARDS NO. 3 TYPE PR HORI- 
ZONTAL BORING, FACING, MILLING, 
DRILLING AND TAPPING MACHINE 
with screw cutting attachment; 34in. dia: 
traversing spindle ; facing head capacity 42in.; 
machine fitted with Verniers to longitudinal cross 
and vertical feeds. Built 1945. In first class 

condition. 


F. J. EDWARDS LTD., 


359-361, EUSTON ROAD, 
LONDON, N.W.1. 
EUSton 4681 and 3771. 


600 


CONDENSERS AND HEAT EXCHANGERS 

BELLISS & MORCOM Surface Condenser, 8ft. 6in. 
long by 3ft. 6in. dia., designed for 8400 Ib. exhaust 
steam per hr., maintaining 26in. vacuum when 
supplied with 29,000 galls. of cooling water per hr. 
at 75 deg. F. Complete with water circulating and 
condensate pump. 

WORTHINGTON SIMPSON 7500 Ib. steam per hr. 
at a vacuum of 26in. when supplied with 30 g.p.m. 
of circulating water at 80 deg. F. Complete with 
combined A.C. motor-driven water circulating and 
condensate extraction pump. 

DAVEY PAXMAN Surface Condenser, 10,000 Ib. 
steam per hr. at 26in. vacuum when supplied with 
500 galls. of cooling water per min. at a temperature 
of 70 deg. F. Complete with water circulating and 
extraction pump. 

BELLISS & MORCOM Condenser, 17,000 Ib. steam 
per hr. at 2Sin. vacuum when supplied with 
43,000 galls. of cooling water per hr. at a tempera- 
ture of 80 deg. F. Complete with extraction pump 
and air ejector. 


GEORGE COHEN, 


SONS AND CO. LTD. 


E8159 G 





WOOD LANE, LONDON, W.12. 
(Phone: Shepherds Bush 2070); and 


STANNINGLEY, Nr. LEEDS. 


(Phone: Pudsey 2241) E201 Gc 





DIESEL SHUNTING LOCOMOTIVE. 0-4-0 
B.H.P., suitable for 4ft. 84in. gauge track. Flame- 
proof construction. Manufactured by Hudswell, 
Clarke and Co., Ltd. Hardly used. In mint con- 
dition. Cost £15 000, accept £7,500. Stored London. 
Full specification upon request.—-BUTLER TRAD- 
ING (SOUTHSEA). LIMITED, 80, Marmion Road, 
Portsmouth (Phones : 25244/5) E8229 G 


NISSEN TYPE HUTS for sale. Prompt despatch 
of 16ft., 24ft., and 30ft. wide huts ; also “* Romney” 
Huts, 35ft. wide, and “ Blister” Hangars, 86ft. 6in. 
and 91Ift. wide. These buildings are in various 
lengths and comprise steel framework with gal- 
vanised corrugated steel sheeting.—Full details from 
Dept. 115, J. Thorn and Sons, Ltd., Brampton 
Road, Bexleyheath, Kent. (Tel.: Bexleyheath ni 

li3 ¢@ 


FOR SALE 


600 


DIESEL ENGINE DRIVEN 
ALTERNATOR SETS 


234kVA, 400/440 volts, 3-phase, 50 cycles, 4-wire 
Diesel Engine Driven Alternator Set, mounted on 
baseplate and direct coupled at 500 r.p.m., com- 
prising engine by MIRRLEES BICKERTON & 
DAY, type UA.8, 8-cylinder type, direct coupled 
to alternator by METROPOLITAN-VICKERS, 
with direct coupled exciter, set complete with 
standard ancillaries and switchgear. 

225kVA, 380/420 volts, 3-phase, 50 cycles, 4-wire 
Diesel Engine Driven Alternator Set, direct 
coupled at 600 r.p.m. and comprising engine by 
MIRRLEES BICKERTON & DAY, type TL.5, 
262 h.p., temperate 12-hour rating, 5-cylinder, 
direct coupled to alternator by BRUSH ELEC- 
TRICAL, having direct coupled exciter and 
complete with switchgear. 

I80kVA, 400/440 volts, 3-phase, 50 cycles, 4-wire 
Diesel Engine Driven Alternator Set, direct 
coupled at 750 r.p.m. and comprising engine by 
MIRRLEES BICKERTON & DAY, type J.3, 
210 b.h.p. 12-hour rating, direct coupled to alter- 
nator by BRUSH ELECTRICAL, complete with 
direct coupled exciter. Set complete with standard 
ancillaries and switchgear. 

169kVA, 400/440 volts, 3-phase, 50 cycles, 4-wire 
Diesel Engine Driven Alternator Set, direct 
coupled at 600 r.p.m. and comprising engine by 
BLACKSTONE, type EPV.6, 6-cylinder 4-stroke, 
direct coupled to alternator by BRUSH ELEC- 
TRICAL, with direct coupled exciter, set com- 
plete with standard ancillaries and switchgear. 

145kVA, 400/440 volts, 3-phase, 50 cycles, 4-wire 
Diesel Engine Driven Alternator Set, direct 
coupled at 500 r.p.m. and comprising engine by 
BLACKSTONE, type EPV.5, 5-cylinder 4-stroke, 
direct coupled to alternator by CROMPTON 
PARKINSON, having direct coupled exciter, 
set complete with standard ancillaries and switch- 
gear 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12 
(Phone Shepherds Bush 2070) ; and 

STANNINGLEY, Nr. LEEDS 


(Phone : Pudsey 2241.) E202 G 





HYDRAULIC PRESSES 
FOR ALL DUTIES 


Our Current Stock includes the following : 

5340 ton Up-Stroking PRESS, 8ft. by S5ft., with 
Pump Unit. 

3000 ton Down-Stroke PRESS, 10ft. 6in. by 8ft. 

2000 ton Multi-Daylight PRESS, platens 6ft. by 4ft. 

475 ton FLANGING PRESS, table 10ft. dia. 


REED BROTHERS (ENGINEERING), LTD., 
Replant Works, 
Woolwich Industrial Estate, 
LONDON, S.E.18. 
Telephone : WOOlwich 7611/6. 
E7970 G 





FOR SALE.—Double Helical Double Reduction 
Oil-cooled Gear Unit and combined Mill Pinion 
Housing by Turbine Gears, Ltd., new 1943, to 
transmit 600 h.p., normal, at speed 738/38 -7 r.p.m., 
fitted with roller bearings (unused).—F. BURRILL 
& CO., 235a, Cathedral Road, Cardiff. Tel.: 26100. 

E8032 G 


16-ROLL PLATE STRAIGHTENING 
MACHINE BY “HORN & BUIRE” For Sale 
Capacity approximately in. Maximum width 
admitted 61in Diameter of rollers 6in. Sheet 
feeding and ejection device. Weight about 10 tons.- 

F. J. EDWARDS, LIMITED, 359, Euston Road, 
London, N.W.1, or 41, Water Street, Birmingham, 
3. E8225 G 








BUNKER CLAMSHELL GATES 
LEVER OR AIR OPERATED 
ALL STEEL CONSTRUCTION 
MAXIM CONVEYORS 
(ENGLAND) LTD. 
BELVEDERE, KENT 
Ring ERITH 4223 


Dec. 11, 1959 
FOR SALE 


BRADLEY & CRAVEN Size No. 6 Open Fronted 
Geared Inclinable Power Press, motorised for 
400/3/50, pressure exerted approximately 60 tons, 
stroke 4in., bed 29jin. by 19in., with automatic 
safety guard and provision for detachable front 
tie bars. Weight approximately 75 cwt. 

RHODES Double Geared Press Brake, with cast 
irom side frames reinforced by nickel-chrome steel 
bars, bed and top beam are of steel plate, pressure 
exerted 150 tons, former capacity 10ft by fin. 
or 18ft. by approximately 4in., clear width between 
housings 10ft. 2in. Weight approximately 20 
tons. 

RUSHWORTH High Duty, Double Geared, 
Guillotine Shearing Machine, Overcrank type, 
capacity 96in. by jin. mild steel plate, motorised 
for 400/3/50, fitted with automatic sheet hold-down 
and fluorescent lighting unit, depth of gap 4in. 
Weight approximately 120 cwt. 

RHODES No. 22 Geared, Double Sided, Motorised 
Bar Shearing Machine, similar in construction to 
a double-sided power press, motorised for 400/3/50, 
shears mild steel plates up to 17in. wide by I4in. 
thick, length of blades 17in., pressure exerted 
approximately 250 tons, stroke Sjin., width 
between guides 254in., strokes per minute approxi- 
mately 10, Weight approximately 134 tons. 

NEW BESCO High-Speed Power Operated Plate 
Bending Roller, of steel plate © construction, 
capacity 39in. by din. in mild steel, motorised for 
400/3/50, diameter of top roller 4}in., bottom 
roller 4in. Weight approximately 19 cwt. 

BESCO Heavy Universal Edging, Bending and 
Folding Machine, capacity 6ft. 2in. by 14 Gauge, 
fitted with centre supporting leg to strengthen 
bottom bed, complete with two blades for sharp 
and round bends. Weight approximately 23 cwt. 


Photographs of the above are available. 
Very favourable Hire Purchase terms can be obtained. 


MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices 


F. J. EDWARDS LTD., 
359-361, EUSTON ROAD, 
LONDON, N.W.1 
Telephone : 
And at 
LANSDOWNE HOUSE, 41, WATER STREET, 
BIRMINGHAM, 3 
Telephone : 


EUSton 4681-3771 


Central 7606-8. 
E207 G 










Most things 
are within 
reach-if you 
remember 


WAROS 


might have it/ , 
THOS. W. WARD LTD 
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ALBION WORKS, SHEFFIELD. 











TEL: 55883 





ODDIE FASTENERS 


PAT. NO. 507249 
THE GENERAL PURPOSE FASTENER 
FOR ENGINEERS. 


Simple—Positive—Self Locking. 
Made in a variety of types and 


Special Fasteners to suit customers’ 
requirements. 
Used on aircraft, automobiles, coaches, 


caravans, rail coaches, electrical, radio and 
radar units, 
display equipment, etc. 

For quickly detachable doors, covers, panels, 
access covers, etc. 


For full details and literature apply to 


refrigerators, marine craft, 


PORTSWOOD RD. SOUTHAMPTON 
CABLES: FASTENERS, SOUTHAMPTON 











Enter No. 1481 on reply card 

















Dec. 11, 


1959 
FOR SALE 


FRED WATKINS 
(ENGINEERING) LTD. 





STEAM BOILERS.—Cochrane Vertical (New), 
8ft. 6in., 8ft., 7ft. 6in., 7ft. and 6ft. in dia., 100 
150 Ib, w.p.; reconditioned 8ft. 6in. down to 3ft. 
dia.; Economic 4ft. to 11ft. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w.p. 
300 reconditioned Vertical Crosstube, all sizes. 

AIR COMPRESSORS.—Two Belliss & Morcom 
2500 c.f.m., 100 p.s.i., 550 h.p. motors; also 
Broomwade 500, 400, 300, 200 and 130 c.f.m., all 
motorised ; and several others of various makes 
and capacities. 

200 AIR RECEIVERS, stocked up to 9ft. dia., 100 
to 500 Ib. pressure. 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 200 h.p. 

MOBILE ROAD CRANES.—10-ton Lorain lorry- 
mounted 30ft.-70ft. extendible jib ; 10-ton 33 R.B. 
track mounted, 40ft. jib; 84-ton Ransomes 
Diesel/Electric, 21ft. jib. 6-ton Coles Diesel 
Electric, pneumatics, new 1948 (2); 6-ton Coles 
Diesel/Electric, solids; 4-ton Coles Diesel 


Electric, solids ; 1945 ; 4-ton Jones KL44, diesel, 
1950 ; 3-ton Jones “Super 40” diesel, pneu- 
matics (3). 


OVERHEAD CRANES.—20/6-ton Vaughan 42ft. 
3in. span, cab type (6) ; 20-ton King, 42ft. 3in. 
span, 400/3/50 ; 15-ton Booth, 37ft. span, 400/3/50; 
15-ton Morris, 35ft. span, hand-operated ; 
10-ton Morris, 48ft. span, 36ft. lift; 10-ton 
Morris “ Goliath,” 40ft. span, 400/3/50; 10-ton 
Vaughan, 23ft. 6in. span, 400/3/50; 10-ton 
Vaughan, 21ft. span, 44ft. lift ; Wharton 74-ton, 
25ft. span, 400/3/50 ; S-ton Henderson, 24ft. 7in. 


span, #946; S-ton Morris, S58ft. span, hand- 
operated ; S-ton Royce, 2-motor crab, 440/3/50 ; 
S-ton King, 29ft. 3in. span, power hoist, hand 
travel; 5-ton Morris, 28ft. 6in. span, power 
hoist, hand travel; 4-ton Morris, 19ft. span, 
220V, d.c. (3); 3-ton Adamson, 48ft. span, 
400/3/50 ; 2-ton Adamson, 34ft. span, 400/3/50 
(2); 2-ton Morris, 18ft. span ; 2-ton Vaughan, 


27ft. 6in. span, 2-motor ; majority of the above 
are unused 

DERRICK CRANES.—7-ton 
30ft. jib ; S-ton Wilson, electric, 70ft. jib ; 
Anderson Grice, hand, 40ft. jib. 

RAIL CRANES.—18-ton Brownhoist, steam, SOft. 
jib ; 10-ton Coles, steam, 40ft. jib ; 10-ton Grafton 
34ft. jib, diesel conversion ; 8-ton Wilson, steam, 
35ft. jib ; S-ton Grafton, 35ft. jib, diesel conver- 
sion ; 5-ton Smith, SOft. jib (2); 5-ton Cowans 


Sheldon, S0ft. jib. 

LOCOS.—Fowler diesel, 150 h.p. (2); Barclay & 
Ruston 80/88 h.p. diesel ; Bagnall 14in. by 22in. 
(two oil-fired, one coal), Peckett, steam, 7in. by 
12in., 1941; also 3 miles track, 24in. gauge, 
Bogies, Turnouts, &c. 

STEEL PIPING.—50,000ft., 


Rushworth, hand, 
i4-ton 


2in. Galvanised, new ; 


60,000ft., 3in. black, new ; SOOOft., 8in. seamless ; 
1000ft., 12in. seamless ; SOOft., 14in. seamless ; 
400ft., 18in. riveted ; 280ft., 2lin. o.d. welded 
flanged ; 3800ft., 2lin. seamless flanged ; S5O00ft. 


24in. riveted ; 1450ft., 27in. o.d. welded flanged ; 
216ft., 48in. riveted ; 216ft., 60in. riveted. 

CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s. Immediate delivery. 

VALVES.—Exceptional Surplus Ministry Lot. New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock 
all sizes, Parallel Slide Sluices, Gunmetal, Reducing 
and Check Valves. List on request. 

STORAGE TANKS.—300 cylindrical and rectangu- 
lar up to 12,000 gallons, for oil and petrol, also 
sectional steel and cast iron up to 50,000 gallons. 

MACHINE TOOLS.—Scriven Plate Bending Rolls, 
14ft. by 4in.; Robertson Straightening Rolls, 
8ft. 6in. by gin.; Berry Bending Rolls, 7ft. by jin.; 
Tangye 200-ton Hydraulic Vertical Straightening 
Press, 1Sft. by 3ft. table ; Herbert 3ND Miller, 
6lin. by 1Sin. table ; Pels Punch and Shears, gin. 
capacity ; nine new 2 cwt. and | cwt. Pneumatic 
Hammers ; Bonn Hydraulic Tube Bender up to 
20ft. by 4in. bore ; two 40 kVA Spot Welding 
Machines ; Wire Drawing Machine, 3 die up to 
jin. copper ; Berry Guillotine, capacity 4ft. by 
lin.; Fielding Hydraulic Tube Bending Machine, 
24in. stroke, up to 8in. capacity. 

SLING ENGINEERING WORKS 
COLEFORD, GLOS. 
‘Phone : Coleford 2271/2. 


E106 G 





VALES PLANT REGISTER LIMITED 
OFFER FOR IMMEDIATE SALE 


CRANES 

NEALS “NM”™ 2-ton MOBILES, 35ft. Lattice, 
Ruston engine, pneumatics, 1951/52 £1200- 
£1250 each. 

JONES KL44 MOBILES, 24/30ft. jibs, Ruston 
engines, 1953 55. £1650—£1950 each. 

NEALS “QM” 4/6-ton MOBILE, 30/SO0ft. jib, 
1955, pneumatics. £2875 

NEALS “QMC” 46-ton CRAWLER, SOft. jib, 
1949, thoroughly overhauled 6 months ago. 
£1350 

MORGAN 5-ton ELECTRIC DERRICK, 120ft. 
jib, S.L.1. £1450. 


COLES 5-ton Mk. 7 Series 7, Lorry-mounted 
CRANES, 30ft. jibs, rope derricking Thornycroft 
NR6 chassis, very good order. From £2550 each. 


ANDERSON 5-ton STEAM DERRICK, 90ft. jib, 
new 1947, in good condition. £1100. 

JULES-WEITZ G.A.C.L. type G26 3-ton Rail- 
mounted TOWER CRANE, Saddle jib, self 


erection, loads from 3 tons at 27ft. 10in. radius to 
1 ton at 85ft. 4in., 400/340/3'/50 supply motors 
with ballast, &c., new 1956. £3850. 

ANDERSON 7-ton ELECTRIC DERRICK, 
jib, approximately 1953. £1850. 

RUSHWORTH 7-ton HAND DERRICK, 30ft. 
lattice. £245. 

ANDERSON 10-ton ELECTRIC DERRICK, !20ft. 
jib, 1945, good condition. £3450. 

LORAIN MC3_ 10-ton LORRY-MOUNTED 
CRANE, 30/65ft. jibs, plus 15ft. fly jib, Cummins 
engines, first class condition. £5950 

COLES 124-ton Diesel Electric MOBILE, up to 
80ft. jib, Perkins engine, on pneumatics, first class 
condition. £4000. 

FOR A COMPREHENSIVE LIST OF PLANT 
FOR SALE AND HIRE—-SEND FOR VALES 
FREE PLANT REGISTER. 

Further details: 14, Lower Grosvenor Place, 

London, S.W.1. Telephone : VICtoria 7531, 3501, 

8080, 9886 (15 lines). E107 co 
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THE 
AUCTIONEERS & VALUERS 


JOHN FOORD 


& COMPANY 


VALUERS AND 


ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 


56, VICTORIA STREET, 
LONDON, S.W.1. 


VICTORIA 2002/3/4 
Established Over a Century 


KNIGHT, FRANK 
& RUTLEY 


SALE & VALUATION 
OF 
FACTORIES 
PLANT AND MACHINERY 











20, Hanover Square, W.1. 
Telephone : MAYfair 3771 


(Factory Department : Ext. 17) 


RICHARDS AND 
PARTNERS 


Auctioneers, Surveyors 
and Valuers 
Specialists 
in the 


VALUATION & SALE 
f 


INDUSTRIAL PROPERTY 
PLANT and MACHINERY 


3, Arundel Street, London, 
W.C.2. 


TEMple Bar 7471 














FOR SALE 


600 


GLECTRICALLY DRIVEN COMPRESSOR 
SETS FOR USE ON 


400/440 on 3-phase, 50 cycles supply. 
1000 c.f.m. ALLEY & MACLELLAN 100 


8.1. 
730 oe ALLEY & MACLELLAN 100 


688/674 c.f.m. C.P.T. 100/125 p 
va a ALLEY & MACLELLAN 100 


600 ¢ c. “f. m. BROOM & WADE 100 p. 
ar c. ‘ton CLIMAX ENGINEERING 100 





TWO 
TWO 


TWO 


308 cfm. HOLMAN 100 p 

246 c.f.m. INGERSOLL RAND 100 p.s.i. 
150 c.f.m. REAVELL 100 p.s.i. 

100 c.f.m. REAVELL 120 p.s.i. 


GEORGE a, ; 


SONS AND CO. 
WOOD LANE, LONDON, W.12. 
(Phone: Shepherds Bush 2070) ; ; and 
STANNINGLEY, Nr. LEEDS, 
(Phore: Pudsey 2241.) E200 a 


TWO 


ENGINEER 
AUCTIONEERS & VALUERS 


HENRY BUTCHER 


AND CO. 
Auctioneers, Valuers 
and Surveyors 





Specialising 
SALE & VALUATION 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 


W.C.2. 
HOLBORN 8411 (8 lines) 





Established 1807 


FULLER, HORSEY 


SONS & CASSELL 
Specialists 


IN THE 


SALE & VALUATION 


OF 
WORKS and MANUFACTORIES 


ENGINEERING PLANT 
and MACHINERY 


10, LLOYD’S AVENUE 


LONDON, E.C.3. 
Telephone : ROYAL 4861 


149 
AUCTIONEERS & VALUERS 


ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 


and 


VALUATIONS 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telegrams 


bey oy $ 
Monarch 3422 (8 lines) Sites, Lendee 





Established 1350 


WHEATLEY KIRK 
PRICE & CO. 


B. L. JUDSON, F.R.1.C.S., F.A.1. 

8. BEDDARD, A.1.MECH.E., F.A.L.P.A. 
M. $. CHEAVIN, P.A.I. 

G. E. GIBBS, F.A.L.P.A. 


SURVEYORS, VALUERS 

and AUCTIONEERS of 

FACTORIES, PLANT and 
MACHINERY 





FIRE LOSS ASSESSORS 


9, REX PLACE, LONDON, 
Telephone : HYDE PARK 8844/5/6 (3 lines) 











E 


Motor-cycles ; 
tractors ; hydraulic tippers ; 
travelling crane ; Chaseside 
tors ; M.T. spares ; lathes ; 








By Ordir of the Secretary of State for War 


GOVERNMENT SURPLUS STORES 


SALES BY AUCTION 
Main Location Auctioneers 
December 15 Miscellaneous stores, General Stores Sub- HARRISON & HETH- 
including Depot, Longtown, Nr. ERINGTON (Dept. L), 
Carlisle. (Sale at County Botchergate, Carlisle 


General engineering tools and equipment for joiners, carpenters, blacksmiths, 
plumbers, sail-makers and metal-workers ; 
board boxes and containers; 


ment, etc. 
December 17-18 Vehicles, machine M.O.A. Storage Depot, DIXON & WALLACE, 
tools and miscella~ Bowhouse, Hurlford, Nr. LTD. (Dept. L), Bank 
neous stores, includ- Kilmarnock, Ayrshire. Buildings, Graham Street, 
ing :— Glasgow, E.1. 
(Tel.: Bridgeton 2447/9.) 


saloon and estate cars ; 


motorised double head polishing spindles ; 
case finishing and polishing machines ; 


sawing machines ; grinders ; compressors; welding equipment: electric 
drills ; building, electrical and laboratory stores; canteen equipment ; 
sectional cold room, blankets ; mattresses; ground sheets; 2,500 steel 

lockers, &c. 

1960 
January 4-8 Machine tools and M.O.A. Storage Depot, oad HORSEY, 
miscellaneous stores. Royal Arsenal, Woolwich, SON & CASSELL 
London, S.E.18. Deve L), 10, Lloyd's 
Avenue, London, E.C.3. 
(Tel.: Royal 4861.) 
January 15 Miscellaneous stores. Returned Stores Group, FENN, WRIGHT & CO. 
Reed Hall, Colchester, (Dept. L), 146, High 
Essex. Street, Colchester, Essex 
(Tel.: 3171.) 


Applications for catalogues, available 14 days prior to date of sale, should be made on/y to the 
auctioneers shown above (price of catalogue Is. 0d. P.O. only). 


R 


Hall, Carlisle.) (Tel. : 26292.) 


card- 
canvas and camping equip- 


tying and binding wire ; 
ground sheets; 


vans ; trucks, petrol and diesel ; 
trailers ; 5-ton mobile cranes ; 2-ton overhead 
loading shovel with crane attachment ; excava- 
routers ; drilling and milling machines, presses : 

automatic screwing machines :; 
power hacksaws and automatic 


E1I8 3 
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i oe ~~ Orders coming in fast? Splendid ! 4 
¥ te, But not if they come in faster than x 
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d s you can handle them. If you can’t 4 
f 3 meet the demand, you may lose : 
‘ that business to your competitors. 
Lf « 
j That’s where UDT comes in. 
u UDT helps you replace old 
y } equipment, add new, out of income. 
t a. ; \ Which often means it pays for 
a aii z ’ . 
es ne itself out of increased profits 
Py} “\ - a iin og “ 
4 i A nice business-like way to do 
2 r business. 
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Here’s an entirely new conception of piping 
—a comprehensive range of standard units, in 
four bore sizes (3” , 4”, 6” and 8”) plus reducers 
that can be assembled, dismantled and re- 
assembled time and time again by compara- 
tively unskilled labour. Swept bends and 

a unique system of gasket jointing eliminate 
all bacteria harbouring crevices and ensure an 
uninterrupted flow, free from blockages of any 
kind. Standard straights, bends, tees and 
reducers permit a wide variety of applications 
while further units can always be purchased 
for expansion or variation. 


LET 





SHAPE YOUR FUTARE 





Interested ? Then send 
for our technical book- 


STANDARD UNIT LIGHT-WALL lt “The WELTEXA 
STAINLESS STEEL PIPING 


WELDING TECHNICAL SERVICES LTD. (DEPT. D), HURST MILL, KINGS NORTON, BIRMINGHAM 3€@ 
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Where Y IR 


Top Standards 


° 
are required— 
CROSS British made compo- 
nents are consistently being 
specified for use in the 
products of the future. Where 
top standards are required = SS, 












WHITE IRON 
AND NON - FERROUS 


For all Engineering trades 
CROSS components are 


essential, they are manufac- 
tured using a_ specialised 


hardening and tempering pro- 
cess, and are extremely a 


accurate 


*% To B.S.S. or customer's own 
specifications. 


% Floor moulded up to 5 tons 


*% Machined to your drawings 


WIRE THREAD INSERTS ; 
if required 


SPRING WASHERS 
CIRCLIPS and RETAINING 
RINGS 

JET ENGINE LABYRINTHS 





MANUFACTURING CO. ( 1938) LTD. BRIERLEY HILL, STAFFORDSHIRE ~< Je/: BRIERLEY HILL 7254 


COMBE DOWN : BATH - SOMERSET - Tel: Combe Down 2355/8 * Grams: Circle, Bath 
.Enter No. 1511 on reply card Fnter No. 1512 on reply card 


HIGH CLASS ENGINEERING ALELGYS 


¥ D ELT AY’ BRAND "4, 


BRONZE, BRASS, YELLOW METAL, NAVAL~ BRASS, COPPER, &c. 


EXTRUDED METALS 


ORIGINAL AND LARGEST MANUFACTURERS : 


THE DELTA METAL COMPANY LTD. 
LONDON ano BIRMINGHAM 
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Sheepbridge 
make... 


Static Castings from a few 


ounces up to 2} TONS in all 
grades of stainless, heat resisting, 
and complex nickel base alloys 
for the most severe conditions 
of CORROSION and HEAT 
applications. 


Gentrifugally 
CAST ruses and RINGS in 


ALL grades of Steels and Irons and 
some special types of bronzes. 





Heat and Corrosion resisting Castings 
to all standard or your own specifications 
by Gentrifugal—and Sand Shell processes 


| 





























YOU CAN BE SURE IF IT’S SHEEPBRIDGE 


Sheepbridge Alloy Castings Ltd. Sutton-in-Ashfield, Notts, England Telephone: Sutton-in-Ashfield 590 


(One of the Sheepbridge Engineering Group) Telegrams: ‘‘Centrifugal’’ Sutton-in-Ashfield, Notts. ' 
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RGAN BROTHERS (PUBLISHERS), LTD., 28, ESSEX STREET, STRAND, LONDON, W.C.2. 84 1/14 





REVEIRS, LTD., 10/12, ROSEBERY AVENUE, LONDON, E.C.1, FOR THE PROPRIETORS, MO! 
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280 H.P. In Line Plunger Pump 


Control desk for 1.400- 
Ton Extrusion Press 


Packaged Unit consisting of electric motor 
and axial plunger pump with calibrated 
relief valves mounted on oil supply tank 





PUMPS 


FLECTRAUL| 


CONTROLS 


AUToorauL! 


Valve Station for 1.000 Ton Piers ing Press 
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Technological advance 
demands fast, positive 
application and control 
of force. Hydraulics can 
do this in new ways 


FAST POSITIVE ACTION 


Keelavite comprises a team 
of experts always a move or 
two ahead in the design, 
installation and maintenance 
of complete hydraulicsystems 



















KEELAVITE HYDRAULICS LTD ALLESLEY COVENTRY Tel: Meriden 441 


Enter No. C6 on reply card 





